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CAN  JAPAN  DEVELOP  INDUSTRIALLY?* 

John  E.  Orchard 
School  of  Business,  Columbia  University 

INDl'STRIALIZATION  has  been  in  progress  in  Japan  for  seventy- 
five  years.  In  the  earlier  years  it  was  encouraged  as  a  measure 
of  defense,  for  it  was  evident  to  the  Japanese  leaders  that  their 
jealously  guarded  isolation  had  been  destroyed  by  the  mechanical 
superiority  of  the  Western  nations.  It  was  realized  that  further 
advances  could  be  repulsed  successfully  only  with  the  weapons  of 
the  West.  Shipyards  and  arsenals  were  among  the  first  modern 
industries  to  be  established.  Industrialization  promised  also  to  protect 
Japan  against  the  economic  exploitation  that  had  been  visited  upon 
India,  China,  and  the  other  lands  of  southeastern  Asia.  Japan  was 
determined  to  maintain  at  any  cost  her  political  and  economic  inde¬ 
pendence. 

Industrialization  has  accomplished  its  first  purpose.  Japan  re¬ 
mains  one  of  the  few  independent  nations  of  Asia.  She  has  gained 
recognition  as  one  of  the  great  powers  of  the  world. 

In  recent  years  a  new  need  for  industrialization  has  arisen.  The 
population  is  increasing  very  rapidly — in  1927  by  approximately 
one  million* — and  the  development  of  manufacturing  is  being  encour¬ 
aged  to  provide  employment  for  the  surplus  numbers  who  can  no 
longer  look  to  the  land  for  support.  This  paper  is  concernc*d  with 
the  future  of  Japan  as  a  nation  dependent  upon  manufacturing. 

•This  paper  is  the  third  section  of  a  study  on  the  development  of  manufacturing  industries  of 
Japan  that  is  being  made  under  the  auspices  of  the  Council  for  Research  in  the  Social  Sciences  of 
Columbia  University.  It  is  based  on  an  examination  oP  Japanese  records  and  on  an  investigation 
carried  on  by  the  author  and  Dorothy  J.  Orchard  in  Japan.  The  first  section  of  the  study,  "The 
Pressure  of  Population  in  Japan,"  appeared  in  the  Geogr.  Rev.,  Vol  i8,  1928,  pp.  374-401.  The  second 
•ection.  ‘‘.Xgrarian  Problems  of  Modern  Japan,"  by  Dorothy  J.  Orchard,  will  be  published  in  a  forth¬ 
coming  number  of  the  Journ.  o)  I’oiit.  Eton. 

‘  John  E.  Orchard:  The  Pressure  of  Population  in  Japan,  Geogr.  Rr.-.,  V'ol.  18,  1928,  pp.  374-401: 
reference  on  p.  374. 

Copyright,  1920,  by  the  American  Geographical  Society  of  Sew  York 
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Present  Industrial  Position  of  Japan 

From  the  very  beginning  the  Japanese  government  has  entered 
actively  into  the  development  of  industry'.  The  government  established 
the  first  shipyards  and  arsenals,  the  first  silk  filature,  the  first  glass 
factory'  and  chemical  works.  At  one  time  or  another  it  has  built  and 
operated  porcelain  works,  silk  spinning  mills,  cotton  spinning  mills, 
wool  spinning  and  weaving  mills,  cement  and  brick  plants,  plants 
for  soap  making,  ty'p)e  founding,  and  paint  making,  food  factories, 
iron  and  steel  plants.  There  are  few'  industries  in  Japan  today  that 
do  not  owe  their  existence  to  gov'ernment  initiative.  There  are  few 
industries  that  are  able  to  continue  without  government  assistance. 
In  1927,  subsidies  were  being  paid  to  eleven  basic  industries,  and 
plans  were  under  way  to  include  twenty  additional  industries.*  The 
list  included  steel  plants,  chemical  plants,  engineering  works,  alumi¬ 
num  works,  shipbuilding,  and  the  merchant  marine.  Even  the  all- 
important  industry'  of  Japan,  silk  reeling,  must  have  assistance.  Re¬ 
peatedly  it  has  been  necessary  for  the  government  to  extend  aid 
to  the  silk  producers.  Large  warehouses  have  been  constructed 
recently  at  Yokohama  with  government  funds  in  which  silk  is  to  be 
stored  for  removal  from  the  market  in  periods  of  price  decline.  In 
some  years  the  government  has  made  loans  on  such  silk,  and  in  other 
years  under  a  government  plan  the  funds  have  been  advanced  by  the 
Bank  of  Japan  and  by  the  commercial  banks. 

High  tariffs  have  been  established  to  encourage  manufacturing. 
Iron  and  steel,  woolen  textiles,  rayon,  lumber  and  paper  pulp,  and 
chemicals  hav'e  received  special  protection.  For  semi-manufactures, 
essential  as  raw  materials  to  the  industries  of  Japan,  a  system  of 
tariff  rebates  has  been  created.  Many  industries  are  being  assisted 
through  the  remission  of  taxes.  In  analyzing  the  present  industrial 
development  of  Japan  one  must  I>ear  in  mind  that,  whatever  its 
strength  or  its  weakness,  it  is  the  result  of  the  direct  and  continued 
assistance  of  the  government. 

Japan  has  progressed  industrially:  of  that  fact  there  can  l>e  no 
question.  The  manufacturing  of  the  period  of  isolation  was  the  hand¬ 
work  of  artisans  in  small  shops.  Its  prtxluct  was  almost  entirely 
for  l(x:al  consumption.  Ttxiay  Japiin  has  many  factory'  industries, 
and  in  the  maritime  strip  between  Tokyo  and  Nagasaki  there  are  a 
number  of  rec()gnized  manufacturing  centers,  Prcxiucts  “made  in 
Japan”  have  l)een  distributed  to  the  corners  of  the  earth.  The 
contrast  between  1928  and  1850  is  great.  It  is  almost  as  marked 
between  rntnlern  Japan  and  modern  ('hina.  It  is  sf)  striking  that  the 
prevailing  tendency  in  the  contemplation  of  the  extremes  is  to  lose 
sight  of  the  actual  industrial  accomplishments  of  the  country'  and  to 
exaggerate  the  degree  of  progress  that  has  been  made.  _ 


*  Trans- Pati/tf,  Tokyo.  May  14,  1927,  p.  19. 
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Agriculture  Versus  Factory  Work 

Though  the  comparison  is  a  popular  one,  Japan  is  no  England  of 
the  ()rient.  In  the  European  or  American  sense  Japan  is  still  far  from 
being  an  industrial  nation.  Despite  the  vigorous  encouragement  of 
the  government  extending  over  some  three-quarters  of  a  century, 
manufacturing  is  a  minor  industry,  and  the  country  remains  essen¬ 
tially  agricultural.  In  1925  more  than  half  the  population  was  engaged 
in  agriculture.  Among  the  leading  nations  Italy  and  Russia  alone 
are  so  completely  dependent  upon  the  land.  Even  in  such  countries 
as  C'anada,  Australia,  Argentina,  Denmark,  and  the  Netherlands — 
all  important  agricultural  lands — agriculture  is  of  relatively  less 
im|M)rtance  than  in  Japan. 

Manufacturing  industry  of  the  factory  type  employs  comparatively 
few  workers.  In  1926,  including  the  office  staff,  engineers,  foremen, 
operatives,  and  casual  labor,  there  were  engaged  in  factories  with 
five  or  more  employees  2,073,000  workers.*  If  comparison  is  made 
with  1850  or  i860,  the  increase  is  truly  remarkable,  for  there  were 
practically  no  factory  workers  in  Japan  in  that  period.  In  comparison 
with  the  present  population,  the  number  loses  much  of  its  significance, 
for  not  more  than  ten  per  cent  of  the  people  of  the  country  are  sup¬ 
ported  by  labor  in  factories. 

Not  only  is  the  number  employed  in  factories  small,  but  the  annual 
increase  has  not  kept  pace  with  the  increase  in  the  total  population. 
Between  i8(J4  and  1926  the  increase  in  factory  workers  averaged 
approximately  47,000  a  year  in  comparison  with  an  average  annual 
increase  in  population  of  591,000.  In  the  more  recent  years  the  rate 
of  increase  has  been  even  less  satisfactory.  Industry  was  greatly 
stimulated  by  the  World  War,  and  the  number  of  workers  in  factories 
increased  from  1,200,000  in  1914  to  more  than  2,000,000  in  1921. 
Then  came  the  post-war  depression  with  its  contraction  of  industry. 
The  1921  figure  was  not  equaled  again  until  1926. 

Another  measure  of  the  progress  of  industrialization  is  the  size 
of  individual  establishments.  Though  modern  industry  emphasizes 
the  advantages  and  the  economies  of  the  large  unit,  manufacturing 
in  Japan  is  still  an  activity  of  the  small  workshop  much  as  it  was  in 
the  i)eriod  before  the  opening  of  the  country.  The  large  factory  is 
the  exception,  and  in  only  two  groups  of  industries  has  it  become  the 
dominant  unit  of  production.  Because  of  the  nature  of  their  proc¬ 
esses  and  because  economic  operation  is  possible  only  with  compara¬ 
tively  large  units,  the  spinning  of  cotton  yarn  and  the  manufacture 
of  heavy  iron  and  steel  products  are  now  entirely  factory  industries. 

•  Ai  regards  itatistical  material,  use  has  been  made  for  the  most  part  of  Japanese  official  sources 
including  in  particular  Statistics  of  the  Department  of  Commerce  and  Industry,  the  Financial  and 
Economic  Annual  of  Japan,  the  Statistical  Abstract  of  the  Ministry  of  Agriculture  and  Forestry. 
Annual  Keturiu  of  Foreign  Trade  r»f  the  Empire  of  Japan,  Statistical  Report  of  Factories  of  the  Depart- 
oent  of  (  ommerce  and  Industry  (in  Japanese). 


i 


Fig.  3 

Fig.  I — Silk  filature*  in  Suwa,  the  leading  silk-producing  district  of  Japan,  shewing  the  small  iise 
of  the  buildings. 

Fig.  3 — A  village  near  Ashikaga  Almost  every  home  is  a  small  yam-twisting  factory.  Power  w 
derived  from  the  undershot  water  wheels  in  the  irrigation  canals. 

Fig.  3 — Close  view  of  two  yam-twisting  houses  surrounded  by  rice  fields. 


l8o 


Fig.  4 — A  cloth-dyeing  and  finishing  factory  in  the  midst  of  the  rice  fields  near  Ashilcaga. 

Fic.  s — A  portion  of  the  factory  section  of  Osaka.  The  buildings  are  mostly  one-story,  and  the 
establi<>liments  are  small. 

Fig.  6 — small  brush  factory  in  a  rural  area  near  Osaka.  Toothbrushes  were  being  made  with  hand 
machines  for  an  American  ten-cent  store. 
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In  the  spinning  of  cotton  yarn  over  95  per  cent  of  the  workers,  in 
shipbuilding  91  per  cent,  and  in  the  primary  metal  industries  73  per 
cent  are  employed  in  establishments  with  more  than  500  operatives. 
In  the  other  industries  the  small  establishment  is  a  vital  unit,  if  not 
the  all-important  basis  of  production.  In  1924,  of  the  factory  workers 
in  industries  other  than  cotton  spinning,  shipbuilding,  and  primary- 
metallurgy,  49  per  cent  were  in  establishments  employing  fewer  than 
100  workers,  and  29  per  cent  were  in  establishments  having  fewer 
than  30  workers.  In  addition  to  the  3800  filatures  of  factory  rank 
employing  345,000  workers,  there  were,  in  1926,  74,000  households 
reeling  silk,  with  an  average  of  slightly  more  than  one  worker  to  the 
household.  Ninety-five  per  cent  of  the  cotton  weaving  mills  had 
fewer  than  ten  looms. 

The  factory  statistics  include  only  the  establishments  employing 
more  than  five  workers.  For  the  vast  number  of  smaller  units  com¬ 
plete  data  are  not  available,  and  only  through  the  membership  records 
of  a  few  of  the  trade  associations  can  their  extent  or  importance  be 
indicated.  It  is  certain  that  they  are  very  numerous  and  that  they 
constitute  an  important  part  of  Japan’s  industrial  organization,  if 
establishments  of  so  small  a  size  can  be  considered  industrial.  Accord¬ 
ing  to  one  official  estimate,  56  per  cent  of  the  operatives  in  silk  and 
cotton  weaving  are  employed  in  establishments  too  small  to  be 
included  in  the  factory  statistics,  i.e.  in  establishments  with  fewer 
than  five  workers.  The  most  important  industry^  of  Kyoto  Prefecture 
is  the  weaving  of  silk  cloth  and  of  silk  cloth  mixed  with  cotton.  The 
factory’  report  states  that  there  are  in  the  entire  prefecture  only 
11,000  workers  engaged  in  that  industry.  But  according  to  an 
official  of  the  Kyoto  Nishijin  Silk  Weavers’  Trade  Association,  an 
association  limited  to  the  vicinity  of  Kyoto  City,  its  members  employ 
40,000  workers  in  weav  ing.  The  discrepancy  with  the  factory’  report 
is  explained  by  the  fact  that  60  per  cent  of  the  members  of  the  asso¬ 
ciation  are  domestic  manufacturers  having  one  or  two  looms  and 
employing  three  or  four  workers.  The  village  of  Seto,  in  Aichi  Pre¬ 
fecture,  is  the  leading  center  for  the  manufacture  of  pottery.  Its 
product  is  the  Japanese  blue  ware  so  common  in  America.  In  the 
district  there  is  only  one  factory  employing  more  than  100  workers, 
and  fully  one-third  of  the  manufacturers  have  only  domestic  work¬ 
shops  with  from  three  to  15  workers.  Sakai,  near  Osaka,  is  the 
center  of  the  cutlery’  industry’.  There  are  alK)Ut  500  manufacturers 
in  the  city,  most  of  them  employing  four  or  five  workers  and  the 
largest  fewer  than  30. 

The  city  of  Osaka  is  the  great  factory  center  of  Japan,  and  in 
appearance  it  suggests  the  factory  city  of  P^ngland  or  the  Lnited 
States  more  strikingly  than  any  other  Japanese  city.  There  are 
numerous  large  establishments,  but  small-scale  industry’  is  pre- 
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dominant.  According  to  the  Municipal  Office  there  were  in  the  city 
in  1924  about  19,000  industrial  establishments,  and  of  that  number 
13, (XX)  employed  fewer  than  five  workers. 

The  Domestic  System  in  Industry 

In  a  surprisingly  large  number  of  Japanese  industries  contact 
with  the  West  has  produced  but  slight  change  either  in  unit  or  in 
methods.  Not  only  has  the  unit  remained  small  but  organization 
and  methcxis  are  essentially  those  prevailing  in  England  before  the 
Industrial  Revolution.  The  manufacture  of  cotton  crepe  affords 
a  good  illustration  of  the  common  type  of  organization.  This  manu¬ 
facture  is  of  especial  significance  because  cotton  crepe  is  the  only 
variety  of  cotton  cloth  exported  in  quantity  from  Japan  to  the  United 
States.  The  leading  district  for  its  production  is  in  and  near  Sano  and 
.Ashikaga  about  fifty  miles  north  of  Tokyo.  There  are  in  the  district 
a  few'  small  factories  recently  established,  but  most  of  the  cloth — 
nine-tenths  according  to  one  estimate — is  made  in  the  homes  of 
farmers.  The  unit  of  production  is  the  jobber,  who  buys  the  yarn 
from  a  yarn  merchant.  He  sends  it  to  one  domestic  workshop  for 
bleaching  or  dyeing,  to  a  second  for  twisting,  and  to  a  third  for  weaving 
into  cloth.  Each  of  these  households  engages  in  agriculture  even  if 
that  is  not  the  primary  occupation,  and  the  manufacturing  is  the 
work  of  the  women,  the  very  old,  and  the  very  young.  The  finished 
cloth  is  sold  by  the  jobber  to  a  wholesaler  who  sends  it  toother  domestic 
workshops  for  dyeing,  printing,  or  finishing.  By  the  time  the  cloth 
is  ready  for  use  it  has  passed  through  a  number  of  small  establish¬ 
ments,  each  one  performing  a  part  of  the  manufacturing  process. 
Much  the  same  method  is  followed  in  the  making  of  Japanese  shoes, 
brushes,  cutlery,  umbrellas,  lanterns,  pottery,  straw  braid,  and 
many  other  articles.  This  cannot  be  called  a  factory  system.  It  is 
the  old  domestic  system  with  any  necessary  division  of  labor  accom¬ 
plished  through  a  division  of  establishment.  In  the  many  Japanese 
industries  where  this  method  still  prevails  the  Industrial  Revolution 
has  not  occurred.  There  has  been  no  divorcing  of  the  labor  from  the 
land  and  no  concentration  into  factories. 

Importance  of  the  Textile  Industries 

Only  in  the  textile  industries  has  Japan  made  any  significant 
progress.  As  shown  by  h'igure  7,  the  textile  group  far  overshadows 
all  other  industrial  groups.  Indeed,  it  employs  more  workers  than  all 
the  other  groups  combined.  Silk  reeling  employs  almost  18  per  cent 
of  all  the  factory  workers  and,  as  the  chart  shows,  is  more  important 
than  any  group  of  industries  outside  the  textiles.  Silk  reeling  is  a 
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comparatively  simple  mechanical  process  requiring  little  power  and 
no  complicated  machinery.  Its  product,  raw  silk,  is  in  reality  a  raw 
material  but  one  step  removed  from  its  agricultural  origin.  Though 
Japan  is  poor  in  raw  materials  for  manufacture,  no  less  than  85 
per  cent,  in  value,  of  the  raw’  silk  output  during  the  five-year  period 
ending  with  1926  was  exported,  principally  to  the  United  States. 


Fig.  7 


Fig.  7 — The  textile  industries  of  Japan  employ  more  factory  workers  than  all  other  industrin 
combined. 

Fig.  8 — Since  1880  the  increase  in  the  number  of  cotton  spindles  in  Japan  has  been  almost  the 
same  as  the  increase  in  North  Carolina  and  South  Carolina.  (Graph  on  semi -logarithmic  scale.) 


Second  to  silk  reeling  the  most  important  factory  industry  is 
cotton  spinning.  It  was  one  of  the  first  of  the  western  industries 
to  be  introduced  into  Japan,  the  first  spinning  mill  starting  operations 
in  1863.  It  is  an  industry  for  which  the  country  is  well  suited.  Its 
development,  however,  has  been  remarkable  only  in  comparison  with 
the  Japan  of  fifty  years  ago.  Though  in  military  and  naval  circles 
Japan  now’  keeps  company  with  the  United  States  and  England,  the 
growth  of  her  spinning  industry  in  absolute  numbers  should  be  com¬ 
pared,  not  with  American  progress  as  a  whole,  but  with  the  industrial 
growth  of  two  of  the  states,  North  Carolina  and  South  Carolina,  the 
former  one-third  the  area  of  Japan  and  the  latter  one-fifth  and  both 
much  smaller  in  population.  As  shown  by  h'igure  8,  the  increase  in 
spindles  has  been  almost  parallel  for  the  period  since  1880.  By  the 
end  of  1927  Japan  had  slightly  more  spindles  than  South  Carolina 
but  fewer  than  North  Carolina.  In  the  period  of  a  little  more  than  45 
years  during  which  the  growth  of  the  cotton  industry  has  been  similar, 
the  population  of  South  Carolina  has  increased  by  only  800, (xx),  of 
North  Carolina  by  i,4(x>,ooo,  and  of  Japan  by  more  than  26,000,000. 

The  development  of  the  Japanese  cotton  industry'  Ijegan  almost 
a  century  after  the  European  Industrial  Revolution;  and  spinning 
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machinery’,  perfected  and  ready  to  install,  could  be  secured  from  the 
western  countries.  Despite  that  advantage,  Japan’s  progress  has 
been  slower  than  the  progress  of  England  even  in  the  experimental 
stage  of  the  industry.  By  1820,  within  less  than  45  years  of  the  date 
of  the  invention  of  Crompton’s  spinning  mule,  England  had  7,000,000 
spindles,^  or  more  than  Japan  now  possesses  66  years  after  the  opening 
of  the  first  mill.  Even  India  has  progressed  as  rapidly  as  Japan  in  cot¬ 
ton  spinning,  for  that  country 
now  has  8,700,000  spindles.® 

Minor  Importance  of  Iron 
AND  Steel  Industries 

The  output  of  pig  iron  is 
a  measure  of  a  country’s  in¬ 
dustrial  strength.  No  nation 
has  ever  become  a  manufac¬ 
turing  nation  of  major  rank 
without  the  capacity  to  pro¬ 
duce  pig  iron  in  large  quan¬ 
tities.  In  the  iron  and  steel 
industry'  Japan’s  progress  has 
l)een  much  less  rapid  than  in  cotton  spinning.  The  native  iron  industry 
was  one  of  the  first  to  be  destroyed  with  the  opening  of  the  country', 
through  the  importation  of  cheaper  iron  and  steel  from  Europe.  Stren¬ 
uous  efforts  have  been  made  to  establish  a  modern  industry.  A  huge 
government  plant  has  been  constructed  in  northern  Kyushu,  generous 
subsidies  are  paid  to  private  manufacturers,  and  Japanese  producers 
are  well  protected  by  a  tariff;  but,  as  is  shown  by  Figure  9,  the  annual' 
output  of  pig  iron  is  less  than  that  of  Belgium  and  Luxemburg  and  less 
even  than  that  of  India.  The  steel  capacity  of  Japan,  operating  partly 
on  imported  pig,  is  estimated  at  about  1,500,000  tons  a  year,*  or  45 
per  cent  of  the  actual  steel  output  of  Belgium  and  70  per  cent  of  the 
output  of  Luxemburg  for  1926.  This  capacity,  small  as  it  is,  was  reached 
only  as  a  result  of  the  somewhat  abnormal  expansion  of  the  industry 
arising  from  the  war  conditions.  At  least  one  of  the  larger  private 
steel  mills  constructed  during  the  war  has  never  been  in  operation,  and 
there  is  not  an  iron  and  steel  plant  in  Japan  working  at  full  capacity. 

Small  Consumption  of  Coal 

In  the  present  day  the  industrial  stature  of  a  country  is  measured 
by  its  consumption  of  power,  especially  of  coal.  Japan  is  one  of  the 

*  Anilrrw  L’re:  The  Cotton  Manufacture  of  Great  Britain  Investigated  and  Illustrated,  a  vols., 
Londiin,  i8r,t. 

*  k<-tx>rt  of  the  Bombay  Millowners'  Association,  1927. 

*  > '>kt>hama  Trade  Rev.,  Yokohama,  September,  1928. 
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Fig.  9 — The  annual  pig  iron  output  of  Japan  is  less 
than  that  of  Belgium,  Luxemburg,  and  India,  and  far 
below  that  of  the  great  manufacturing  nations. 
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least  of  the  coal  consumers.  The  annual  output  of  the  Japanese  mines 
is  approximately  30,000,000  tons.  Exports  and  imports  very  nearly 
balance  and  can  be  ignored.  The  annual  per  capita  output  of  coal 
for  a  number  of  countries  is  shown  in  Figure  10.  Japan’s  per  capita 
consumption  for  all  purposes  is  about  0.5  ton  a  year,  in  comparison 
with  4.4  tons  in  the  United  States,  4.4  tons  in  the  United  Kingdom, 
2.2  tons  in  Germany,  3.9  tons  in  Belgium,  and  1.6  ton  in  France.  Of 


Fig.  10  Fig.  ii 

Fig.  10 — The  per  capita  coal  output  of  Japan  is  very  small  in  comparison  with  that  of 
the  United  States  and  of  the  industrial  countries  of  western  Europe. 

Fig.  II — The  Japanese  coal  reserves  are  very  small  and  cannot  be  expected  to  permit 
a  greatly  increased  output. 


the  European  countries  at  all  significant  in  manufacturing,  Italy  alone 
with  .23  tons  per  capita  consumes  less  coal  than  Japan,  and  Italy  has 
developed  per  capita  almost  exactly  twice  as  much  hydro-electric 
f)ower.’ 

Export  Trade 

There  remains  one  other  measure  of  the  progress  of  Japan  in  indus¬ 
trialization — the  character  of  her  exports  and  her  balance  of  trade. 
Japanese  trade  has  increased  tremendously  in  the  last  half  century: 
but  here  again  the  rate  of  increase  is  deceptive,  for  it  has  been  an 
increase  from  practically  zero  and  has  been  maintained  through  the 
great  increase  in  output  of  raw  silk.  W  hen  the  country  was  opened 
to  trade,  raw’  silk  was  the  most  important  exjxirt,  constituting  about 
35  per  cent  of  the  total  exports  for  the  five-year  period  1871-1875. 
As  shown  by  Figure  12,  raw’  silk  has  not  only  continued  to  hold  its 
position  of  importance  but  has  realized  some  gain:  in  the  five-year 
perkxi  1921-1925  it  constituted  39  per  cent  of  the  total  e.\p>orts.  Raw 
silk  is  certainly  not  an  evidence  of  a  high  degree  of  industrialization 
for,  as  has  been  pointed  out.  it  is  the  prfxluct  of  a  simple  mechanical 

’  Estimates  from  “  The  Water  Power  Survey  of  Japan.  June.  1924”  (Ministry  of  CommunicatioM. 
Bureau  of  Electricity)  and  W.  O.  Blanchard;  White  Coal  in  Italian  Industry,  Gtogr.  Rn.,  Vol.  ll. 
1928.  pp.  261-273. 
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process  and  must  be  much  more  highly  fabricated  before  it  is  ready 
for  use. 

Despite  the  more  than  one  hundred-fold  increase  in  the  value  of 
raw  silk  exports  since  1870,  Japan  has  not  been  able  to  maintain  a 
favorable  balance  of  trade.  In  the  sixty  years  for  which  trade  statistics 
arc  available,  exports  have  exceeded  imports  in  value  in  only  twenty 
years  and  since  1895  in  only  six  years,  four  of  which  were  during  the 

World  War.  For  the  period  1923-1926  _  - - 

the  average  yearly  value  ot  imports  ex-  fEiictiiTorioi<M.viMUE  wiais 

cet'dt'd  the  value  of  exports  by  445,000,000  ri"  n  n 

yen.  Japan  does  have  a  favorable  bal¬ 
ance  of  the  invisible  items  of  trade.  For  * 

the  siime  period  the  receipts  averaged  „ _  ^ 

300,000,000  yen  per  year  in  excess  of  | 

payments,  leaving  an  uncovered  adverse  p  y  1 1 1 1 1 

trade  balance  of  145,000,000  yen  per  year.  _ I  I  I  ■  ■  I 

The  adverse  balance  of  trade  has  been  !  I  I  I  I  I  I 

met.  in  part  at  least,  through  govern-  JI-JIL  JL  JR 
ment  loans.  Since  1870  the  government  ^ 

has  l>orrowed  abroad  two-and-a-half  billion  country,  raw  silk  has  been  the  most 
ven,  and  of  that  amount  only  one  billion  '“portani  export  of  Japan.  Cotton 

^  textiles  have  increased  notably  in  the 

yen  had  been  repaid  by  the  end  of  1927.  last  twenty  years. 


Industrial  Future  of  Japan 

The  slow  development  of  manufacturing  in  Japan  and  the  pres¬ 
ent  weakness  of  industry,  if  admitted,  are  usually  accounted  for 
by  the  short  span  of  years  during  which  the  country  has  been  in 
contact  with  the  VV'est  and  has  had  industrial  ambitions.  But  indus¬ 
trialization  has  now  been  in  progress  for  seventy-five  years,  and 
seventy-five  years  is  not  a  brief  period  in  modern  industry.  The 
present  position  of  industry  is  the  result  of  the  poverty  of  the  country 
and  of  other  conditions  that  cannot  be  easily  altered.  The  causes 
that  have  retarded  progress  are  so  fundamental  and  so  permanent 
that,  though  there  undoubtedly  will  be  further  development,  Japan 
cannot  hope  to  become  a  manufacturing  nation  of  major  rank. 

A  country’s  strength  or  weakness  in  industry,  realized  or  potential, 
depends  upon  its  strength  or  weakness  in  capital,  raw  materials, 
power,  mechanical  ability,  labor,  and  markets;  and  in  none  of  these  is 
the  position  of  Japan  satisfactory. 


Scarcity  of  Capital 

From  the  earliest  establishment  of  industry  there  has  been  a 
serious  shortage  of  capital.  Nitobe  has  attempted  to  explain  it  as 
a  consequence  of  the  Oriental’s  outlook  upon  life — ^his  aloofness  from 
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material  things  and  his  contentment  with  the  present.*  Perhaps 
religion  and  culture  have  played  their  part  in  retarding  the  accumula¬ 
tion  of  capital,  but  it  seems  more  probable  that  the  explanation  lies 
rather  in  the  poverty  of  the  country  and  in  the  pressure  upon  the  means 
of  subsistence.*  There  had  been  little  surplus  to  be  stored  up  from 
year  to  year  to  be  utilized  later  as  an  agent  of  production.  The 
shortage  is  explained  also  in  the  absence  during  the  feudal  period  of 
any  occupations  giving  rise  to  a  large  moneyed  class.  The  people  were 
dependent  almost  exclusively  up>on  a  peasant  agriculture  barely 
capable  of  meeting  their  daily  needs.  In  England,  Holland,  and  New 
England  there  existed  a  thriving  commercial  class  who  accumulated 
wealth  and  later  supplied  capital  for  industrialization.  Indeed,  the 
merchants  were  instrumental  in  establishing  many  of  the  early 
industries  to  provide  new  commodities  for  their  trade.  There  were 
merchants  in  Japan  too,  but  trade  was  unimportant  and  they  were 
relegated  to  the  lowest  social  rank  abov^e  only  the  outcasts.  The 
limited  foreign  trade  through  the  Dutch  was  a  prerogative  of  the 
court  of  the  Shogun.  Scarcity  of  capital  has  been  further  aggravated 
by  the  conservatism  of  the  people,  who  still  hold  to  the  soil  and  prefer 
to  invest  their  savings  in  land  despite  the  fact  that  the  returns  are 
less  than  may  be  secured  in  industry'.** 

Whatever  its  cause,  the  shortage  of  capital  is  responsible  for  a 
number  of  the  characteristics  of  present-day  Japanese  industiy. 
It  explains  the  activity  of  the  government  in  establishing  new  indus¬ 
tries  and  in  supplying  funds.  It  explains  the  small  size  of  the  units 
and  the  continued  use  of  antiquated  machinery’.  It  is  one  of  the 
reasons  for  night  work  in  the  mills,  a  practice  that  still  continues 
despite  the  agreement  of  the  Washington  Hours  Conference  of  1919 
and  the  bitter  criticisms  of  the  other  textile  manufacturing  countries. 

Capital  is  fluid,  it  is  true,  and  may  move  across  national  bounda¬ 
ries;  but  it  moves  reluctantly  into  markets  that  are  new’  and  strange. 
Despite  modern  inventions  in  communication,  Japan  and  the  money 
centers  of  the  world  remain  widely  separated  in  distance  and  in 
understanding.  Many  public  and  private  loans  have  been  floated 
in  foreign  countries  by  the  Japanese,  but  the  rate  on  bank  loans 
within  the  country’  is  from  eight  to  ten  per  cent,  and  even  higher,  per 
annum.  Scarcity  of  capital  and  high  interest  rate  may  be  only  tem¬ 
porary,  but  for  the  immediate  future  they  are  serious  handicaps. 

Poverty  of  Raw  Materials 

In  raw’  materials  Japan  is  especially  weak.  By  virtue  of  intensive 
agriculture  and  the  use  of  all  av’ailable  land  the  country  is  able  to 


*  Inazo  Nitobe:  The  Japanese  Nation,  New  York,  1913,  p.  203. 

*  John  E.  Orchard,  The  Pressure  of  Population  in  Japan. 

M  D.  J.  Orchard,  Agrarian  Problems  of  Modern  Japan. 
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produce  practically  all  its 
food  supply;  but  for  raw 
materials  the  manufactur- 
inn  industry  is  largely  de¬ 
pendent  on  other  lands. 
Japan  does  produce  from 
her  rugged  hills  and  moun¬ 
tain  slopes  one  valuable 
product,  silk;  but  it  has 
already  been  emphasized 
that  about  eighty-five  per 
cent  of  the  annual  output 
of  that  commodity,  by 
value,  is  exported  in  its 
raw  state. 

Though  climatically  the 
production  of  cotton  is  pos¬ 
sible  in  Japan,  the  demand 
for  food  has  reduced  its 
cultivation  to  a  negligible 
quantity,  and  the  raw'  ma¬ 
terial  for  the  industry  must 
be  imported,  mainly  from 
India,  the  United  States, 
or  Kgypt.  This  is  not  a 
serious  handicap,  however, 
for  both  England  and  New 
England  must  import  their 
raw  cotton;  and  the  loca¬ 
tion  of  the  new  southern 
mills  in  the  vicinity  of  the 
•American  cotton  fields  is 
an  advantage  of  uncertain 
Importance. 

\V(x)l  must  also  be  im¬ 
port  t*d  from  Australia;  but 
w(K)l  is  highly  valuable  in 
relation  to  its  bulk,  and 
trans|>ortation  in  the  case 
of  this  commodity  is  not 
a  serious  item.  The  only 
ftlxTs  produced  within  the 
country  other  than  raw' 
silk  are  a  little  flax  and 
hemp. 


Fig.  ij — In  a  few  industries  the  modern  factory  is  im¬ 
portant.  One  of  the  largest  paiier  mills  of  Jaiian,  the 
Fuji  Paper  Company  at  Ebetsu,  Hokkaido. 

Fig.  14 — The  one  pottery  of  factory  size  in  the  Seto 
district. 

Fig.  15 — Winding  house  of  the  Miike  mine  at  Omuta, 
Kyushu,  the  largest  coal  mine  in  Japan. 
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Iron  Ore 

The  most  vital  weakness  of  Japan  is  her  poverty  in  iron  ore. 
Though  it  does  occur  in  many  parts  of  the  country,  the  deposits  with 
few  exceptions  are  too  small  for  blast  furnaces  of  the  mcxlern  type. 
The  total  reserves  of  Japan  proper,  including  much  ore  unworkable 

at  present,  have  been  estimated  at 
80,000,000  tons,”  or  a  little  more  than 
the  output  of  the  United  States  for  one 
year.  The  only  deposits  being  worked 
are  a  bed  of  magnetic  iron  sands  situat¬ 
ed  near  Sendai  on  the  east  coast  of 
Honshiu  and  a  bed  of  limonite  near 
Muroran,  Hokkaido.  The  output  of 
the  two  deposits  averaged  only  106,000 
tons  for  the  four-year  period  1924-1927. 
The  iron  sands  supply  ore  to  the  near¬ 
by  Kamaishi  plant.  The  limonite  is 
used  in  the  blast  furnaces  of  the  Japan 
Steel  Works  at  Wanishi,  Hokkaido. 
The  other  iron  and  steel  plants  of  Japan 
must  depend  upon  ore  imported  from 
the  continent.  The  iron  ore  reserves 
of  Korea  have  been  estimated  at  from 
4,000,000  to  40,000,000  tons.  A  part 
of  the  Korean  ore  averages  as  high  as 
50  to  55  per  cent  iron  content.  The 
output  is  approximately  400,000  tons 
per  year,  which  is  shipped  both  as  ore 
and  pig  to  Japan.” 

Japan  had  hoped  to  make  use  of  the 

Fig.  16— As  a  result  of  the  political  Chinese  iron  ore  resources  and  as  a  re¬ 
disturbances  in  China  there  has  been  a  guij.  of  Twcnty-one  Demands  of 

decided  drop  in  the  Japanese  imports  t  c  i  1 1  l  • 

of  iron  ore  and  pig  iron  from  China.  ^9^5  SCCUred  COntrol  of  the  Hanyehping 

Coal  and  Iron  Company  at  Hanyang 
near  Hankow  and  of  its  iron  ore  deposit  at  Tayeh  about  8o  miles 
down  the  Yangtze  River.  In  the  development  of  the  works  and  the 
mines  the  Japanese  government  has  expended  huge  sums  of  money 
estimated  at  from  45,000,000  to  85,000,000  yen.”  These  advances 
were  to  be  repaid  either  in  ore  or  in  pig  iron;  but,  as  is  shown  in 
Figure  16,  repayments  have  been  neither  large  nor  dependable.  It 
was  discovered  in  1926  that  a  part  of  the  loans  had  been  converted 
by  the  Chinese  war  lords  to  their  own  u.se  for  the  equipment  of  their 

“  H.  Foster  Bain:  Ores  and  Industry  in  the  Far  Eiast,  New  York,  1927,  p.  98. 

“  J.  H.  Ehlers:  Raw  Materials  Entering  into  the  Japanese  Iron  and  Steel  Industry,  I/.  5.  Dtp<. 
of  Commerce.  Trade  Information  Bull.  No.  S73>  Washington,  1928. 

»  Trans-Pacifu,  Tokyo,  January  29,  1927;  February  5,  1927. 
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armies.  Since  1925  not  more  than  15,000  tons  of  pig  have  been  re- 
ceivt'd  from  the  Hanyehping  works,  while  shipments  of  ore  from  the 
Tayeh  mine  have  been  greatly  curtailed  and  for  a  part  of  that  period, 
at  least,  completely  discontinued. 

Japan  has  been  able  to  some  extent  to  meet  the  deficiency  caused 
by  the  failure  of  the  Chinese  supplies 
by  importing  ore  from  Johore  in  the 
Malay  States  and  pig  iron  from  Man¬ 
churia  and  Korea. 

.•\side  from  the  danger  of  being  de¬ 
pendent  upon  foreign  sources  for  a  ma¬ 
terial  so  vital  in  industry  or  in  war 
and  aside  from  the  certainty  that  with 
p(ililical  unification  China  will  assert 
her  claims  to  her  own  resources,  the 
supplies  of  ore  in  China  are  by  no  means 
adequate  for  the  development  of  a  large 
industiy’.  Bain  has  estimated  that  the 
iron  ore  reserves  of  China  do  not  exceed 
a  billion  tons  even  if  much  low  grade 
and  inaccessible  ore  is  included.*^  Te- 
gengren,  in  referring  to  the  Chinese 
iron  ore  resources,  has  pointed  out  that 
“the  total  quantity  of  iron  ore  (both 
actual  and  fXJtential)  .  ,  .  would 

be  consumed  by  the  iron  industry  of 
the  United  States  within  less  than  nine 
years.’’*®  In  Bain’s  estimate  of  the  iron 
ore  reserves  of  China  the  reserves  of 
Manchuria  are  included.  The  total 
tonnage  is  large,  being  estimated  at 
approximately  700,000,000  tons,  but 
the  ore  is  of  low  grade.  It  should  be 
noted  that  the  Manchurian  deposits  are 
situated  in  South  Manchuria  outside  the  limits  of  the  Kwantung 
Leased  Territory  and  are,  therefore,  nominally  at  least  under  Chinese 
pt)Iitical  control.  At  present  no  iron  ore  is  sent  from  Manchuria 
to  Japan.  It  is  made  into  pig  iron  at  the  Anshan  Works,  and  the 
pig  iron  is  shippcxl  to  Japan.  In  1927  shipments  amounted  to  177,000 
metric  tons. 

japan,  by  the  use  of  her  own  low-grade  deposits  and  by  the  import 
of  ore  and  pig  iron  from  Asia,  may  be  able  to  develop  an  iron  and 
industry  capable  of  supplying  most  of  the  domestic  demands, 

“  Bain.  op.  cit.,  p.  83. 

'*  F.  R.  Tegengren:  The  Iron  Ores  and  Iron  Industry  of  China.  Memoirs  Geol.  Survey  of  China, 
Ser.  A,  No.  2,  Peking,  ig2i-24. 
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but  it  will  constitute  a  further  handicap  for  Japanese  industry,  for 
costs  of  production  wdll  undoubtedly  be  high.  It  is  certain  that 
Japan  cannot  develop  such  an  industry'  as  the  basis  for  an  export  trade. 

Japan  is  almost  as  poor  in  the  other  minerals  as  in  iron  ore.  In 
the  five  years  ending  with  1926  the  value  of  all  minerals  produced 
within  the  country'  averaged  only  $185,000,000  per  year,  or  less  than 
one-fifth  the  average  annual  value  of  the  rice  crop  for  the  same  period. 
Of  the  v'alue  of  the  minerals  copper  accounted  for  12.7  per  cent  and 
coal  for  66.3  per  cent. 

Copper  mining  is  an  ancient  industry'  in  Japan,  and  during  the 
centuries  of  isolation  copper  was  almost  the  only  commodity  exported 
to  the  outside  world.  After  the  opening  of  the  country  the  export 
of  copper  continued  until  1917.  Then  began  a  very  rapid  decline, 
and  by  1919  exports  had  decreased  to  such  an  extent  that  they  were 
less  than  the  increasing  imports.  In  1926  Japan  exported  2540  tons 
of  copper  and  imported  over  16,000  tons. 

It  has  been  shown  in  Figure  10  that  the  per  capita  output  of  coal 
in  Japan  is  v'ery'  small;  nor  can  the  country'  look  forward  to  an  in¬ 
creased  production  of  any  significance  for  the  total  reserves  are 
[  estimated  at  only'  7.6  billion  tons.  The  per  capita  reserves  of  a 

j  number  of  the  leading  countries  are  shown  in  Figure  1 1.  Even  at  the 

present  rate  of  output  Japan’s  supply  of  coal  will  be  exhausted  in  200 
years;  and  at  the  per  capita  rate  of  Germany,  with  no  allowance  for 
i  any  increase  in  population,  the  reserves  would  be  exhausted  in  approxi¬ 

mately'  50  years. 

The  rank  of  Japanese  coal  is  on  the  average  fairly  high,  over  80 
[  per  cent  being  bituminous  and  sub-bituminous;  but  very  little  of  it 

•  will  coke.  At  the  Imperial  Steel  Works,  located  at  Yawata,  within  a 

few  miles  of  Japan’s  principal  coal  field,  it  is  necessary  to  mix  imported 
Chinese  coal  with  the  Japanese  coal  to  produce  coke,  thus  consider- 
1  ably  increasing  the  production  costs  of  iron  and  steel.  Because  of  their 

1  small  size,  the  Japanese  mines  are  not  efticient.  In  1924  there  were 

I  184  coal  mines  that  produced  more  than  10,000  tons  of  coal  annually, 

and  of  that  number  only  three  produced  more  than  one  million  tons. 

If  there  is  to  be  any'  great  expansion  of  Japanese  industries,  coal 
must  be  imported  in  increasing  quantities.  China  possesses  rich 
supplies  of  coal,  but  they  are  not  situated  within  reach  of  cheap 
transport.  In  the  past  century  the  nation  possessing  the  coal  has  been 
the  one  to  become  the  leader  in  manufacturing.  It  is  not  likely  that 
dev'elopment  will  be  reversc'd  in  Asia. 

Water  Power 

# 

Japan,  because  of  her  mountainous  topography  and  abundant 
L-  rainfall,  has  large  reserves  of  water  power.  In  a  survey  made  in 
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1 9 ’4  the  potential  water  power,  based  on  the  minimum  flow  of  the 
streams,  was  estimated  at  6,000,000  horse  power.**  The  entire 
amount,  however,  cannot  be  counted  upon  for  industrial  expansion: 
1,700,000  horse  power  is  already  being  utilized,  and  of  the  power  that 
remains  to  be  developed  a  part  will  be  consumed  for  domestic  purposes 
and  on  the  farms  for  drainage  and  irrigation.  There  will  also  be  a 
large  consumption  in  transportation,  for  plans  are  already  being 
perfected  for  the  electrification  of  the  Japanese  railways.  Water 
power  will  greatly  aid  industry'  and  will  have  considerable  influence 
in  determining  the  trend  of  its  development,  but  the  resources  are 
not  sufficient  to  ov'ercome  the  handicap  imposed  upon  the  country' 
by  the  poverty  of  coal  reserves.  Even  if  all  the  undeveloped  water 
power  could  be  brought  into  use,  there  would  be  made  available  an 
additional  supply  of  power  slightly  less  in  amount  than  the  total  now 
being  derived  in  the  country  from  both  coal  and  water  power. 

Backwardness  in  Mechanical  Skill 

In  other  countries  limited  natural  resources  have  been  counter¬ 
balanced  to  some  extent  by  a  high  degree  of  mechanical  skill;  but, 
though  the  Japanese  have  gained  a  reputation  for  cleverness  in 
imitating,  their  advance  in  mechanical  and  technical  proficiency  has 
been  slow.  It  is  no  reflection  upon  the  Japanese  as  a  race  to  state  that 
they  are  not  good  mechanics.  It  is  a  shortcoming  that  is  due  to  the 
absence  of  a  mechanical  background.  During  the  centuries  of  isola¬ 
tion,  the  Japanese  were  skilled  workers  in  wood.  They  were  artists 
in  the  making  of  weapons  and  armor  of  iron  and  steel,  but  they  knew 
nothing  of  the  use  of  the  metals  in  machinery.  In  a  little  more  than 
half  a  centurv'  they  have  been  called  upon  to  make  a  transition  in 
mechanical  knowledge  and  view'point  that  in  England  required  several 
centuries. 

More  mechanical  progress  might  perhaps  have  been  made  if  the 
Japanese  had  been  forced  to  master  fundamentals,  but  there  were 
ready  at  hand  the  fruits  of  the  Industrial  Revolution  of  the  West. 
It  was  easy  to  borrow  the  mechanical  technique  and  the  machinery', 
and  the  Japanese  industrial  structure  is  borrowed — imported  bodily 
from  Europe  and  America — not  always  thoroughly  understood  and 
still  not  completely  assimilated  and  adapted  to  Japanese  needs  and 
conditions.  In  over  a  hundred  industrial  establishments  visited  in 
1926  I  failed  to  find  a  single  important  mechanical  appliance  of  Jap¬ 
anese  invention.  There  were  Japanese  machines,  but  upon  close 
questioning  I  always  discovered  that  the  machine  was  a  copy  of  a 
machine  originating  in  England,  the  United  States,  Germany,  or 
Swwlen.  I  also  discovered  that  the  copies  were  almost  without 


“  The  Water  Power  Survey  of  Japan. 
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exception  less  efficient  than  the  models  from  which  they  had  t)een 
made. 

In  Japan’s  leading  industry,  the  reeling  of  raw'  silk,  mechanical 
progress  has  been  dependent  upon  the  mechanical  advances  of  the 
Italian  industry'.  Because  of  the  limitations  of  her  mechanical  skill 
and  because  of  the  scarcity  of  capital,  Japan  has  not  been  able,  how¬ 
ever,  to  keep  pace  with 
her  teacher.  Though 
a  few  modern  Italian 
reeling  machines  or  ma¬ 
chines  designed  from 
Italian  models  are  in 
use,  the  great  majority 
of  Japanese  filatures 
are  still  using  machin¬ 
ery  differing  but  little 
from  the  equipment 
brought  in  from  Europe 
in  1873  for  the  first 
steam  filature. 

In  capital,  raw  ma¬ 
terials,  power,  and  me¬ 
chanical  skill  Japanese 
industry  is  handi¬ 
capped  to  a  serious  degree.  There  remain  to  be  considered  the  two 
principal  assets  of  Japan  as  a  manufacturing  nation — her  labor  and 
her  markets.  Upon  them  has  been  based  the  present  development 
of  the  textile  industries.  In  neither,  however,  is  the  position  of  the 
country  secure. 

Labor  Supply 

In  any  consideration  of  the  industrialization  of  the  Orient  it 
is  always  the  cheapness  and  the  abundance  of  the  labor  supply  that 
is  emphasized  above  everything  else.  American  and  European 
industrialists  regard  it  w'ith  both  envy  and  alarm.  They  covet  its 
cheapness,  and  they  fear  the  Ixjgey  of  the  industrial  yellow  peril  and 
of  the  cheap  goods  from  Asia  that  are  to  flood  the  world.  It  is  a 
bogey,  however,  with  as  little  reality  as  the  military  yellow'  peril  and 
can  be  as  easily  dispelled.  It  will  be  necessary  here  to  pK)int  out  only 
two  fundamental  facts  regarding  Japanese  factory’  labor:  an  analysis 
shows  that  it  is  neither  abundant  nor  especially  cheap,  certainly 
not  as  cheap  as  the  western  w  orld  would  believe. 

If  figures  of  total  population,  of  density  p>er  square  mile,  and  of 
population  pressure  upon  resources  are  considered,  it  would  seem  that 
there  could  be  no  question  of  the  abundance  of  Oriental  labor.  But 


Fig.  18 — W'orkroom  of  one  of  the  largest  establishments 
making  Japanese  clothing.  All  of  the  work  is  done  by  hand. 
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to  be  abundant  for  industrialization,  the  people  must  have  the  inclina¬ 
tion  to  work  in  the  factories;  and  in  Japan  and  the  other  densely 
populated  countries  of  Asia  the  laboring  people  have  not  accepted  the 
factory'.  Though  industrialization  has  been  in  progress  in  Japan  for 
seventy-five  years,  there  is  even  now  no  large  reservoir  of  industrial 
workers.  The  people  are  still  agricultural,  wedded  to  their  land  and  to 
their  villages;  or,  if  they 
are  industrial,  they 
prefer  to  be  artisans  in 
a  small  establishment 
of  their  own.  The  cot¬ 
ton  spinning  mills  have 
adopted  the  policy  of 
scattering  branches 
throughout  the  country 
away  from  established 
industrial  centers  so 
that  they  can  tap  sup¬ 
plies  of  rural  labor.  But 
it  is  rare  that  a  factory 
can  depend  upon  the 
population  of  the  im- 
mc-diate  vicinity  for  its 
labor.  The  larger  con¬ 
cerns  maintain  staffs  of  recruiters  who  are  sent  throughout  the 
rural  districts,  especially  those  that  are  overcrowded  or  have  expe¬ 
rienced  a  crop  failure.  Smaller  concerns  employ  commission  agents 
who  bring  in  the  labor  at  a  fixed  amount  per  head.  The  recruiters 
make  presents  to  the  heads  of  the  rural  families,  and  to  the  country 
boy  or  girl  they  paint  a  glowing  picture  of  the  opportunities  of  the 
factory  and  of  the  town.  The  recruited  workers  are  mostly  girls. 
They  are  willing  to  come  to  the  factory  for  a  time  to  earn  extra  money, 
perhaps  for  their  marriage  portion.  The  boys  are  able  to  find  some 
(xrcupation  on  the  farm  or  in  the  village.  In  1926,  of  all  the  factory 
workers  in  Japan,  51  per  cent  were  women,  and  in  the  textile  industries 
Ho  per  cent  were  women. 

Since  the  labor  is  brought  to  the  factory  from  a  distance,  it  must 
be  housed  by  the  employer.  For  the  girls,  he  provides  dormitories 
and  closely  regulates  their  movements.  The  gates  of  the  factory 
grounds  are  guarded,  and  the  girls  are  allowed  to  go  out  only  on  special 
occasions  and  with  permission.  The  precautions  are  taken  partly  to 
safeguard  their  morals.  They  were  taken  in  the  past  also  because  a 
neighboring  manufacturer,  short  of  labor,  might  attempt  to  entice 
the  girls  away.  At  present  there  is  always  the  chance  that  a  girl, 
homesick  or  dissatisfied  with  her  surroundings,  may  decide  to  return 


Fig.  19 — Interior  of  typical  pottery,  Seto.  It  employs  five 
or  six  workers.  The  wheel  is  turned  by  hand. 
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home  despite  the  fact  that  she  is  under  contract  for  the  period  of  one 
year. 

The  workers  thus  secured  and  housed  cannot  be  considered  a 
permanent  addition  to  the  labor  supply.  The  turnover  is  very  high. 
In  cotton  spinning  45  per  cent  of  the  girls  stay  less  than  one  year, 

and  the  average  length  of  stay 
is  17  months.*^  In  cotton  mills 
and  silk  hlatures  the  labor 
turnover  ranges  from  40  to  60 
per  cent  a  year.’*  The  transi¬ 
ent  character  of  the  labor  is 
detrimental  to  the  develop¬ 
ment  of  any  high  degree  of 
skill. 

In  considering  the  cheap¬ 
ness  of  Oriental  labor,  com¬ 
parisons  are  usually  based 
upon  the  wages  paid.  They 
are  undoubtedly  low.  In  a 
spinning  mill  the  girls  receive 
on  the  average  6  cents  an  hour. 
In  England  they  would  receive 
18  cents  an  hour  and  in  South 
Carolina  22  cents  an  hour.” 
These  wage  figures,  however, 
do  not  take  into  consideration 
the  relative  efficiency  of  the 
Oriental  workers.  In  a  Jap 
anese  cotton  mill  from  two  to  four  times  as  many  operatives  are 
required  as  in  America  for  the  same  count  yarn.  The  comparison  in 
labor  costs  between  Japan  and  the  southern  United  States,  where  the 
product  more  nearly  resembles  the  Japanese,  is  presented  in  Figure  21. 
Combining  wages  and  efficiency,  the  third  part  of  the  chart  shows 
that  the  wage  costs  per  pound  of  yarn  are  only  about  one-third  greater 
in  .America  than  in  Japan.  The  margin  between  European  and 
Japanese  costs  is  even  less.  It  must  be  remembered  that  in  this 
comparison  only  money  wages  are  considered.  To  both  American 
and  Japanese  wages  must  be  added  other  items  of  labor  cost,  but  to 
the  Japanese  wage  must  be  added  a  number  of  items  not  usual  in 
.America — the  cost  of  recruitment,  the  cost  of  dormitories,  and  the 


Fig.  20 — Driving  piling  by  hand  for  a  reenforced 
concrete  factory  building,  Tokyo. 


I’  Cotton  Mills  and  Workers  in  Modern  Japan,  Japan  Cotton  Spinners’  Association,  Osaka.  ■9>9- 
■'  Data  collected  from  personal  investigation  of  a  number  of  textile  establishments  in  I92<>  snd 
also  from  Shuichi  Harada:  Labor  Conditions  in  Japan  (Columbia  Univ.  Studies  in  Hist..  Econ.,  and 
Public  Law,  No.  301),  New  York,  1928  (estimate  made  by  Japan  Bureau  of  Social  Affairs). 

'*  Japan  Cotton  Spinners'  Association,  Report  for  1925  (in  Japanese);  Wages  and  Hours  of  Labor 
in  Cotton  Goods  Manufacturing,  1910  to  1926,  Buil.  V.  S.  Bur.  of  Labor  Statistics  So.  44b.  Labour 
Gatettt.  1925  [British!  Ministry  of  Labour. 
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bonus  paid  upon  discharge,  a  survival  of  the  feudal  relation  between 
employer  and  employee.  With  these  added  items  the  Japanese 
labor  cost  is  increased,  it  is  estimated,  by  from  25  to  92  per  cent.*® 

Kven  if  allowance  is  made  for  all  these  additional  items  of  labor 
cost,  it  seems  certain  that  Japanese  labor  remains  cheaper  than  Amer¬ 
ican;  but  the  margin  is  not  sufficient  to  offset  the  many  industrial 
disadvantages  of  Japan.  As  manufacturing  develops,  if  it  does,  the 
margin  will  not  become  wider,  even  if  Japanese  labor  becomes  more 
fluid  and  consents  to  leave 
the  land.  International  labor 
standards  and  the  Japanese 
labor  movement,  two  impor¬ 
tant  forces  that  have  already 
exertt“d  considerable  influence 
on  Japanese  wages  and  hours 
of  labor,  can  be  depended 
upon  to  reduce  the  margin 
still  further. 

In  some  respects  the  cheap 
labor  of  Japan  has  been  a 
positive  detriment  to  indus¬ 
try,  for  it  has  discouraged  the 
efficient  organization  of  the  factories  and  the  adoption  of  labor-saving 
machinery. 


Fig.  31 — Though  wages  in  Japan  are  much  lower 
than  in  the  United  States,  the  greater  efficiency  of 
the  American  worker  diminishes  the  differences  in 
the  wage  costs  per  pound  of  yarn. 


Important  Markets  for  Japanese  Exports 

Since  Japan  must  look  to  other  countries  for  raw  materials,  her 
economic  future  depends  upon  her  ability  to  dispose  of  her  manu¬ 
factured  goods  abroad.  The  importance  of  foreign  markets  will 
undoubtedly  be  further  increased  by  the  necessity  of  importing 
ffKKlstuffs.  Japan  is  situated  upon  the  edge  of  the  most  densely 
populated  section  of  the  world.  In  eastern  and  southern  Asia  live 
over  one-half  of  the  earth’s  inhabitants.  To  the  eastward  across  the 
Pacific  lies  prosperous  America,  a  market  well  suited  to  absorb  the 
Japanese  output  of  raw'  silk.  Japan’s  export  trade  moves  in  two 
streams:  her  luxury  product,  silk,  toward  the  east;  and  her  staple 
manufactures,  chiefly  cotton  textiles,  to  the  west  and  to  the  south, 
figure  12,  already  referred  to,  shows  the  commanding  position  of 
silk  in  the  export  trade  and  the  secondary  and  increasing  importance 
of  cotton  textiles.  The  two  groups  of  commodities  combined  in  recent 
years  have  constituted  61  per  cent  of  the  total  value  of  Japan’s  exports. 

”  Estimate  based  upon  personal  investigation  of  a  number  of  Japanese  cotton  mills;  Cotton  Mills 
and  Workers  in  Modem  Japan,  Japan  Cotton  Spinners'  Association,  Osaka,  1919;  The  Japanese  Cotton 
Industry  and  Trade,  U.  S.  Tariff  Commission,  1931;  The  Kanegafuchi  Spinning  Co.  Ltd.,  Its  Constitu¬ 
tion.  How  It  Cares  for  Its  Employees  and  Workers.  1919. 
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Figure  22  shows  the  increasing  importance  of  China  and  the  rest 
of  Asia  in  Japanese  trade.  The  importance  of  Asia  as  a  market 
for  Japanese  manufactures  appears  even  more  strikingly  if  raw  silk, 
which  goes  almost  entirely  to  America,  is  excluded  from  the  exp<jrts. 
The  cotton  textile  industry^  of  Japan  is  almost  completely  dependent 

upon  Asia  for  its 
export  market. 

1 1  is  upon  these 
two  export  streams 
that  Japan’s  trade 
depends,  and  a 
threat  to  either 
would  be  disastrous 
to  Japanese  indus¬ 
try.  Both  have 
elements  of  weak¬ 
ness  and  danger. 
The  export  of  raw 
silk  is  threatened 
by  the  develop¬ 
ment  of  artificial 
silk.  The  Japanese 
silk  producers  con¬ 
tend  that  rayon  is 
not  a  competitor  of  raw  silk,  and  they  point  to  the  increasing  export 
of  the  raw  silk  to  prove  that  rayon  has  not  made  serious  inroads  upon 
their  markets.  The  last  few  years,  however,  have  been  years  of 
unusual  prosperity  in  America,  and  therefore,  of  great  demand  for 
silk.  It  is  a  question  whether  or  not  without  rayon  there  would  not 
have  been  an  even  greater  consumption  of  the  Japanese  product.  It 
is  true  that  in  the  same  period  the  Japanese  silk  market  has  been 
glutted  on  several  occasions  and  that  the  gov’ernment  has  been  obliged 
to  provide  financial  assistance  to  the  producers. 

Rayon  is  being  utilized  for  many  purposes  for  which  silk  was 
formerly  used;  and,  if  the  present  progress  in  its  perfection  is  con¬ 
tinued,  its  uses  are  bound  to  multiply.  It  has  had  one  effect  ujwn 
the  prices  of  Japanese  silk  admitted  by  the  Japanese  exporters.  No 
longer  is  it  possible  for  prices  of  the  natural  product  to  rise  to  ver>’  high 
peaks  in  periods  of  deficient  supply,  for  the  manufacturers  promptly 
turn  to  rayon.  The  substitution  of  rayon  during  periods  of  high  prices 
suggests  the  possibility,  at  least,  of  its  substitution  at  any  time, 
certainly  if  its  costs  of  production  are  reduced.  It  is  only  a  repetition 
of  the  oft-repeated  struggle  between  a  natural  product  and  an  artificial 
one,  and  raw  silk  may  be  as  completely  eclipsed  by  artificial  silk  as 
natural  indigo  has  been  by  the  synthetic  product. 


Fig.  22— The  relative  importance  of  China  and  the  other  countries 
of  Asia  in  the  export  trade  of  Japan.  Almost  90  per  cent  of  Japan's 
export  of  cotton  textiles  goes  to  Asia;  and,  if  raw  silk  is  omitted, 
almost  70  per  cent  of  all  exports  goes  to  the  continent. 
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The  Japanese  silk  exports  are  threatened  from  another  quarter. 
China  has  vastly  wider  areas  suitable  for  the  cultivation  of  the  mul¬ 
berry'  and  the  silkworm.  She  probably  produces  more  silk  today  than 
d(H‘s  Japan;  but  her  methtxls  are  careless,  and  American  manufacturers 
prefer  the  more  dependable  quality  of  the  Japanese  silk.  Schools  of 
st*riculture,  however,  have  been  established  in  China;  and  it  is  possible 
that  within  the  next  few  years  the  same  improvements  that  Japan 
has  effected  may  be  introduced  into  China.  China  will  then  become 
a  competitor  of  Japan  in  the  field  in  which  Japan  now*  holds  a  virtual 
monopoly. 

I'he  other  stream  of  Japanese  trade,  the  export  to  Asia,  is  held 
none  too  securely.  Both  China  and  India  have  industrial  ambitions, 
and  the  textile  industry  is  one  of  the  easiest  to  introduce.  Both 
have  cheaper  labor  than  Japan.  Both  have  more  coal  and  richer 
mineral  resources.  India  has  8,700,000  cotton  spindles;  and  China, 
though  development  did  not  begin  until  1890,  has  3,600,000  spindles. 

It  seems  probable  that  both  countries,  as  time  goes  on,  will  supply 
their  own  demands  for  manufactured  goods  to  a  larger  and  larger 
degree,  and  possibly  they  may  even  become  competitors  of  Japan  in 
other  markets. 

There  seems  little  prospect  of  Japan’s  extending  her  market  for 
textiles  into  other  parts  of  the  world.  Not  only  must  she  meet  the 
kwn  competition  of  the  nations  older  in  industry  and  more  experienced 
in  trade  but,  with  the  wave  of  nationalism  that  has  spread  over  the 
world  since  the  World  War,  every  little  nation  seems  determined  to 
develop  a  textile  industry  of  its  own,  protected  if  necessary  by  high 
tariff  barriers. 

Japan’s  future  in  China  is  especially  uncertain  on  account  of  her 
conflicting  interests  in  that  country.  She  insists  that  a  strong  power 
occupying  portions  of  the  adjacent  mainland  would  be  to  her  a 
military'  menace,  and  as  a  result  she  has  annexed  Korea  and  estab¬ 
lished  a  sphere  of  influence  in  Manchuria  to  block  Russian  ambitions. 
She  covets  Chinese  resources.  And,  finally,  she  must  have  access  to 
Chinese  markets.  The  first  two  motives,  which  are  necessarily 
encroachments  upon  Chinese  f)olitical  sovereignty,  are  completely 
incompatible  with  the  third  which  presupposes  the  maintenance  of 
friendly  relations;  and  the  more  successful  Japan  is  in  securing  control 
of  Chinese  territory  and  resources  the  weaker  becomes  her  hold  upon 
Chinese  trade.  The  conflict  is  well  illustrated  in  the  story  of  the 
Ixncotts — that  most  effective  economic  weapon  of  the  Chinese. 
Many  local  boycotts  have  occurred;  but  there  have  been  three  of 
national  significance,  all  of  them  resulting  from  some  overt  act  of 
japan  against  Chinese  sovereignty.  Figure  17**  shows  the  trend 
of  Chinese  import  trade  since  1902  and  presents  graphically  the 

“  China,  Imperial  Maritime  Customs,  Returns  of  Trade  and  Trade  Reports,  igot^ipJS. 
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eflfect  of  the  boycotts  upon  Chinese  imports  from  Japan.  The  first 
occurred  in  1908  as  a  result  of  the  Tatsu  Maru  episode.  Though 
the  agitation  began  in  the  Canton  district  and  did  not  spread  much 
beyond  the  Yangtze  River,  there  was  a  decline  in  Japanese  trade. 
In  1915  came  the  Twenty-one  Demands  and  another  boycott.  The 
World  War  had  interrupted  Chinese  trade  with  Europe,  and  Japan 
seemed  master  of  the  field;  yet  with  the  boycott  Japanese  exports 
to  China  dropped  off  sharply.  In  1921  there  was  a  third  boycott 
inspired  by  Japanese  ambitions  in  Shantung,  and,  though  it  was  a 
period  of  rapid  rise  in  Chinese  imports,  the  shipments  from  Japan 
again  declined.  In  the  last  few  months  numerous  local  boycotts  have 
been  declared  as  a  result  of  the  occupation  of  Tsinanfu  and  the 
Japanese  interference  in  Manchuria,  and  most  recently  because  of 
her  refusal  to  accept  the  new  Chinese  tariff  schedule. 

Japan  is  in  a  quandary* — which  fact  perhaps  explains  her  vacillat¬ 
ing  policy  toward  China.  Her  industries  must  have  the  Chinese 
market  as  an  outlet  for  their  surplus  production;  but  profitable  and 
dependable  trade  is  possible  only  with  a  friendly  and  contented  China. 
China,  however,  refuses  to  be  friendly  and  contented  as  long  as  the 
threats  to  her  sovereignty  continue.  On  the  other  hand,  an  inde¬ 
pendent  China  may  conceivably  become  a  strong  military  power,  and 
the  subdued  Russian  bear  may  be  replaced  by  a  rejuvenated  Chinese 
dragon  as  a  menace  to  the  island  empire. 

Even  if  China  remains  pacific,  an  independent  country  will  cer¬ 
tainly  insist  upon  the  control  and  use  of  its  own  resources,  and  Japan 
will  be  poorer  than  ever  in  coal  and  iron.  China  will  endeavor  to 
develop  her  own  industries.  For  their  protection  she  will  establish 
high  tariffs.  The  tariff  schedule,  which  went  into  effect  on  February  i, 
1929,  is  a  step  in  that  direction  despite  its  moderation.  Whichever 
pathway  China  is  able  to  follow,  whether  it  be  toward  strength  and 
independence  or  toward  weakness  and  political  disintegration,  the 
outlook  for  Japanese  industries  and  trade  is  not  encouraging. 


IN  THE  LAND  OF  CINNAMON:  A  JOURNEY 
IN  EASTERN  ECUADOR* 

Joseph  H.  Sinclair 
[With  separate  map,  PI.  Ill,  facing  p.  216] 

IN  the  year  1539  the  Marquis  Don  Francisco  Pizarro,  being  in  the  city  of  Cuzco, 
received  tidings  that  beyond  the  city  of  Quito,  and  beyond  the  limits  of  the 
empire  formerly  ruled  by  the  Incas,  there  was  a  wide  region  where  cinnamon 
grew;  and  he  determined  to  send  his  brother,  Gonzalo  Pizarro,  that  he  might  conquer 
such  another  land  as  the  Marquis  himself  had  found,  and  become  governor  of  it.* 

The  disasters  attending  Gonzalo  Pizarro’s  expedition  early  proved 
the  difficulties  of  conquering  the  Land  of  Cinnamon — the  dense  forests, 
the  fall-impeded  rivers,  the  appalling  weather:  in  the  “provinces”  of 
Quijos  and  Sumaco,  say  the  chronicles,  “during  two  months  it  did  not 
cease  to  rain  for  a  single  day.” 

Into  this  Land  of  Cinnamon  the  writer  and  Mr.  Theron  Wasson 
had  penetrated  in  1921.  In  the  course  of  our  journey  the  exact 
position  and  the  height  of  the  great  isolated  cone  of  Sumaco  had  been 
determined,  but  it  had  not  been  possible  to  approach  the  mountain 
within  30  miles.*  The  mapping  of  Sumaco  remained  an  allurement; 
and  September,  1927,  saw  the  writer  back  in  Quito  en  route  to  the 
Oriente. 

Plans  for  Survey  Work 

It  had  been  our  intention  to  run  a  traverse  line  from  Quito  eastward 
over  the  Guamani  Pass  to  the  volcano  Sumaco  and  then,  after  mapping 
the  cone,  to  explore  the  unknown  region  to  the  north  of  this  mountain. 
But  on  our  arrival  in  the  capital  we  received  news  that  there  had  been 
a  violent  volcanic  eruption  eighteen  months  or  so  ago  somewhere 
east  of  the  .\ndes,  that  the  sound  of  great  explosions  had  been  heard, 
and  that  for  a  number  of  days  the  sky  had  been  colored  by  fine  ash. 
The  Director  of  the  Astronomical  Observatory'  told  us  that  he  had 
ol)servt*d  the  center  of  the  clouds  of  ash  to  lie  on  a  line  from  Quito 
passing  south  of  the  snow-capped  Cayambe  (see  Fig.  i).  It  was  plain 
from  this  and  other  information  that  an  unknown  volcano  had  come 

*  On  this  expedition  I  was  accompanied  by  my  wife.  Our  thanks  are  due  not  only  to  the  American 
Geographical  Society  for  its  cooperation  but  also  to  the  government  of  Ecuador,  whose  president. 
Dr.  Isidro  .^yora,  heartily  sympathized  with  our  efforts,  to  the  State  Department  at  Washington,  and 
to  the  New  York  Times. 

‘  The  Expedition  of  Gonzalo  Pizarro  to  the  Land  of  Cinnamon,  A.  D.  1539-4Z,  translated  from  the 
second  part  of  Garcilasso  Inca  de  la"  Vega's  ‘‘Royal  Commentaries  of  Peru,”  in:  C.  R.  Markham; 
Expeditions  into  the  Valley  of  the  Amazons,  1539,  1540.  1639,  Hakluyl  Soc.  Pubis.  Ser.  i,  Vol.  34. 
London,  1859,  pp.  3-30. 

*  J.  H  Sinclair  and  Theron  Wasson:  Explorations  in  E:astern  Ecuador.  Geogr.  Rev.,  Vol.  13.  1933, 
pp.  igo-3io. 
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into  activity.  VVe  decided  to  modify  the  Sumaco  program  and  try 
to  locate  this  new  volcano. 

From  my  previous  experience  of  the  weather  in  eastern  Ecuador, 
similar  to  that  of  (ionzalo  Pizarro,  I  decided  not  to  try  to  obtain 
latitude  and  longitude  positions  by  the  usual  methods,  which  involved 
carrying  a  heavy  transit  for  star  observations  and  a  radio  outfit  or 
chronometer  for  securing  time — and  incidentally  many  sleepless  nights 


Fig.  4 — On  the  Papallacta  trail  on  the  western  slope  of  the  Andes  about  12,000  feet  elevation. 


waiting  to  observe  stars  which  only  now  and  then  peeped  between 
masses  of  cloud.  Instead  1  proposed  to  survey  our  route  eastward  from 
the  observatory  of  Quito,  whose  latitude,  longitude,  and  elevation 
were  known  to  be  respectively,  oo®  12'  55"  S.,  78®  29'  33"  \V.,  and 
9236  feet  above  the  sea,  by  using  a  15-inch  traverse  table  to  which 
were  attached  sheets  of  drawing  paper,  and  a  Gurley  telescopic  alidade 
equipped  with  magnetic  needle  and  telescopic  wires  for  securing 
distances  by  reading  stadia  rods.  The  initial  magnetic  variation  of 
6®  34'  E.  was  found  at  Quito  against  the  true  north-south  line  estab¬ 
lished  by  the  observatory.  W'e  were  able  to  use  the  stadia  rod  not  only 
to  secure  distances  but  also  to  carry  an  exact  line  of  levels  from  the 
vertical  angles  read  at  each  sight,  to  a  point  55  miles  east  of  Quito 
where  we  entered  the  forests.  After  entering  the  forests  the  plane 
table  was  used  but  the  distances  were  obtained  by  a  cotton  tape  300 
feet  long  treated  with  paraffin,  and  the  elevations  by  a  Paulin  barom¬ 
eter.  The  Rio  Coca  for  a  distance  of  about  65  miles  was  also  surveyed 
by  stadia.  The  plane  table  outfit  enabled  us  not  only  to  map  our 
route  accurately  but  to  secure  topographic  data  on  either  side  of 
the  main  route  by  intersections  of  points  and  reading  vertical  angles 
to  these. 


Fig.  5— Sumaco  seen  from  the  summit  of  the  Cordillera  Guacamayos,  18  miles  distant.  Compare 
the  view  of  the  other  side  of  the  mountain  by  Commander  George  H.  Dyott,  who  visited  Sumaco  in 
19^5  and  secured  rock  specimens  (Fig.  3  in  R.  J.  Colony  and  Joseph  H.  Sinclair:  The  Lavas  of  Sumaco 
VoU-ano,  Eastern  Ecuador,  South  America,  Antrr.  Journ.  of  Set..  Ser.  5,  Vol.  16,  1928,  pp.  299-313). 

It  is  situated  at  an  altitude  of  9432  feet  and  is  the  last  habitation  until 
Pa|)allacta  is  reached.  The  ranch  itself  extends  far  into  the  mountains. 
The  valley,  up  which  the  road  runs,  is  wide  and  walled  in  by  high 
ridges  of  volcanic  rock.  We  made  our  first  camp  at  11,338  feet,  the 
vegetation  here  being  limitcxl  to  coarser  grasses.  The  Guamani 
Pass  was  crossed  at  13,354  ^  mile  and  a  half  beyond  the  summit 

is  the  beautiful  lake  Sugchoscocha,  whose  outlet  constitutes  one  of  the 
affluents  of  the  Papallacta  River;  and  three  and  three-quarter  miles 
farther  is  Lake  I^apallacta.  Both  lakes  are  narrow,  about  a  mile  in 
length,  and  apparently  formed  by  lava  dams.  The  tree  line  of  the 
eastern  slope  may  here  be  drawn  at  1 1,400  feet.  About  six  miles  from 
the  pass  is  the  village  of  Papallacta  (elevation  10,333  feet),  reported 
to  contain  some  300  inhabitants;  but  probably  this  figure  includes 
all  the  residents  of  the  “parish  ”  of  Papallacta  and  not  the  village  alone 
''hich,  as  far  as  we  could  see,  contained  but  a  few  houses.  The  inhab¬ 
itants  are  ver>'  prxir  and  are  of  mixed  Indian  and  Spanish  blood.  The 
village,  which  lies  in  a  deep  gorge,  is  only  seven  miles  due  north  of  the 
summit  of  the  great  ice-covered  mass  of  Antisana,  which  towers  to  an 
elevation  of  18,700  feet  above  the  sea.  But  we  did  not  get  even  a 
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From  Quito  into  the  Quijos  V' alley 
The  start  from  Quito  was  made  on  October  3.  The  first  14  miles 
of  road,  passing  the  good-sized  villages  of  Cumbaya,  Tumbaco,  and 
Pifo,  can  be  used  by  automobiles,  and  the  remaining  42  miles  to  Baeza 
can  be  negotiated  with  pack  animals.  A  few  miles  beyond  Pifo  is 
Paluguillo,  the  hacienda  of  our  friends  Sr.  and  Sra.  Francisco  Perez  G. 
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glimpse  of  it  while  here,  for  it  was  covered  with  mist.  The  road  was 
excellent  for  horseback  travel,  as  it  had  been  all  the  way  from  Pifo; 
but  the  Chalpi  bridge,  four  and  a  half  miles  east  of  Papallacta,  and  a 
large  part  of  the  government’s  improvements  on  this  trail  were 
destroyed  in  the  fl(xxls  of  February,  1928. 

Some  ten  miles  from  Papallacta  we  were  joined  by  our  old  friend 
Manuel  Rivadeneira  of  Nap>o  who  was  en  route  with  his  son-in-law 
to  Quito.  In  the  course  of  the  evening  Rivadeneira  agreed  to  make  a 
forced  journey  to  Quito  and  return  to  join  us.  Meanwhile  we  continued 
down  the  riv'er  to  the  confluence  of  the  Quijos  and  the  Papallacta 
where  was  obtained  a  magnificent  view  of  the  gorge  of  the  Quijos 
from  the  trail  several  hundred  feet  above  the  rivers.  We  also  had  our 
first  view’  of  Antisana,  whose  snow’-capped  summit  just  showed  alx)ve 
the  tops  of  the  near-by  wooded  ridges.  A  short  distance  below  this 
point  the  south  side  of  the  valley  of  the  Quijos  is  formed  for  several 
miles  of  great  cliffs,  over  which  tributary  streams  cascade.  Fifty- 
four  miles  from  Quito  the  trail  crosses  to  the  right  bank  of  the  Quijos 
River  by  an  excellent  bridge  constructed  in  1924.  One-half  mile 
below  the  junction  with  the  large  affluent  called  the  Guagrayacu 
we  came  to  a  cable  crossing  over  the  Quijos  Riv’er,  used,  we  were 
informed,  by  several  Indians  who  had  small  farms  a  few  miles  below. 
Here  the  teniente  politico  of  Baeza,  who  had  come  to  meet  us,  told  us 
that  the  volcanic  eruption  noted  at  Quito  had  not  only  been  observed 
in  this  vicinity  but  that  ash  had  fallen  over  the  entire  region  and  that 
the  flames  and  noise  of  the  explosions  had  spread  terror  among  the 
inhabitants,  both  Indian  and  white.  Obtaining  the  direction  of  the 
point  of  eruption  from  several  other  reliable  witnesses  and  plotting 
the  bearing  to  this  on  our  map,  we  found  that  it  joined  the  l)caring 
from  Quito  in  latitude  o®  8'  S.  and  longitude  77®  33'  \V. 

A  study  of  the  conditions  from  the  heights  on  the  south  side  of 
the  Quijos  showed  that  this  valley  extended  many  miles  northeast 
and  that  the  volcano,  now’  more  exactly  pointed  out,  must  be  very 
close  to  the  river,  there  known  as  the  Coca,  and  about  35  miles 
northeast  of  where  we  were.  It  was  agreed  that  the  l>est  way  to  prtKeed 
was  to  follow’  the  north  side  of  the  Quijos  Valley,  to  do  which  we  had  to 
gain  the  left  bank  by  means  of  the  precarious  cable  crossing. 

The  torrential  character  of  the  Papallacta  and  Quijos  rivers  from 
Papallacta  to  the  cable  crossing  is  shown  by  the  fact  that  between 
these  two  points  the  fall  amounts  to  4470  feet,  an  average  of  210 
feet  per  mile.  As  will  be  noted  later,  the  final  gradient  of  the  Coca, 
formed  by  the  above-named  and  other  affluents,  amounts  to  only  it) 
feet  per  mile,  taking  the  59  miles  alwv^e  the  mouth  of  the  river,  i.e. 
between  an  elevation  of  850  feet  above  the  sea  and  1977  feet.  The  only 
other  river  in  eastern  Ecuador  whose  gradient  has  been  carefully 
studied  is  the  Pastaza,  which  between  Ambato  on  the  Andean  highland 
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8516  feet  above  the  sea  and  Mera,  at  the  base  of  the  Andes,  3808 
feet  above  the  sea,  a  distance  of  87  miles,  averages  a  drop  of  54  feet 
per  mile. 

At  the  first  house  below  the  cable  crossing,  occupied  by  a  woman 
nanud  Mariana  Descobar,  we  decided  to  await  Rivadeneira.  However, 
we  s(K)n  saw  that  it  would  be  impossible  to  continue  down  the  Quijos, 
for  it  was  impossible  to  get  Indian  packers.  In  this  respect  our  experi¬ 
ence  was  merely  a  repetition  of  that  of  all  travelers  in  the  region  east 
of  the  .Andes  of  Ecuador.  We  had  not  expected  it  to  be  our  lot  because 
of  the  official  interest  in  our  expedition;  but,  although  the  government 
had  issued  orders  to  Papallacta  and  Baeza,  the  authorities  there 
would  not  or  could  not  secure  the  Indians  to  help  us.  Rivadeneira, 
who  had  rejoined  us,  started  on  foot  to  Quito  again  to  obtain  help.  In 
the  meantime  we  moved  camp  upstream,  across  the  cable  crossing 
to  the  right  bank,  and  carried  on  the  surv'ey  to  a  point  about  a  mile 
l)eyond  Baeza  (elevation  6260  feet)  on  the  trail  to  the  Napo.  We 
found  Baeza  to  consist  of  about  three  huts  situated  on  a  low  and 
rather  flat  spur  of  a  ridge  and  in  a  situation  favorable  for  a  small 
village.  We  were  informed  that  the  old  Baeza  was  farther  up  the 
ridge  and  that  a  number  of  Indians  still  lived  there. 

Route  Changed  to  the  Napo 

Rivadeneira  arrived  on  the  30th  but  with  only  a  few  Indians,  one 
of  whom  fell  on  his  knees  when  he  came  to  our  tent  and  begged  not 
to  Im*  taken  to  the  terrible  volcano  to  die.  The  next  day  failed  to 
bring  the  additional  Indians  promised,  and  we  definitely  abandoned  the 
projcrt  of  descending  the  Quijos-Coca  X'alley  from  Baeza.  Rivadeneira 
believed  that  there  was  a  possibility  of  reaching  the  volcano  from  the 
opi)osite  direction,  i.e.  the  east,  by  proceeding  about  50  miles  south  of 
Baeza  to  the  Napo  River,  over  the  famous  or  rather  infamous  Papal¬ 
lacta  trail,  then  descending  the  Napo  100  miles  to  the  mouth  of  the 
t(X'a,  w  hose  {X)sition  we  had  accurately  determined  in  1921,  and  ascend¬ 
ing  this  river.  No  one  knew  how  far  up  the  Coca  canoes  could  be 
poled;  but,  as  this  program  involved  new  mapping  from  Baeza  south 
to  the  southern  base  of  the  Cordillera  Guacamayos,  which  we  had 
reached  in  1921,  and  new  exploration  on  the  lower  reaches  of  the 
f-(K'a,  we  decided  to  proceed  on  this  program.  Later  results  prov’ed 
that  we  accomplished  as  much  in  this  move,  and  perhaps  more,  than  we 
should  have  accomplished  in  the  straight  descent  of  the  Coca  A’alley 
from  Baeza. 

On  November  3  we  took  up  the  traverse  where  we  had  abandoned  it 
on  0(  tolxT  27,  reaching  a  point  on  the  newly-made  road  about  two 
miles  srjuth  of  Baeza.  During  the  day  we  succeeded  in  locating  by 
triangulation  the  house  of  Doha  Mariana  Descobar  on  the  heights 
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bordering  the  left  bank  of  the  Quijos.  V^ertical  angles  made  this  6035 
feet  above  the  sea.  while  the  average  of  the  barometer  readings  while 
we  were  camped  there  on  October  24,  25,  and  26,  was  6090  feet,  the 
barometer  readings,  as  usual  of  10.30  a.  m.  each  day,  thus  being  not 
greatly  different  from  the  true  elevation.  This  house  three  miles 
below  Baeza,  accurately  located  and  with  an  elevation  accurately 
determined,  is  an  important  reference  point  in  future  attempts  to 

explore  the  stretch 
of  the  Coca  River 
unmapped  by  us  in 
1927. 

The  following 
day  we  entered  the 
dense  forests  and 
proceeded  by  a  trail 
w’hich  for  50  miles 
cannot  be  described 
by  any  better  term 
than  “mud  wallow.” 
On  Nov  ember  9  we 
reached  the  place 
where  the  Cosanga. 
formerly  crossed  by 
a  cable,  was  now 
crossed  by  a  bridge 
suspended  by  steei 
wires  about  40  feet  above  the  roaring  torrent  here  150  feet  wide.  The 
bridge,  however,  had  become  so  dangerous  from  lack  of  repairs  that 
its  use  had  lieen  abandoned,  the  Indians  fording  the  stream  about  half 
a  mile  above  the  bridge.  Leaving  the  main  expedition  to  follow,  1 
led  the  way  to  the  ford  with  three  others  and,  by  joining  hands  and 
wading  in  the  swift  current  in  water  up  to  our  necks,  we  crossed  the 
Cosanga.  The  river  continued  to  rise,  and  the  rest  of  our  party  were 
compelled  to  resort  to  the  bridge,  dangerous  as  it  was. 

On  the  1 2th  we  crossed  the  Cordillera  Guacamayos,  called  by  the 
Indians  “Rumi  Ltcu”  or  mountain  of  stone,  at  an  elevation  of  7H70 
feet  above  the  sea.  The  trail  ascending  this  is  in  a  narrow  crevice 
cut  down  by  the  wearing  of  many  feet  through  centuries  of  travel  to  a 
depth  of  about  ten  feet  and  so  narrow’  that  one  could  hardly  drag  his 
body  through.  It  was  knee-deep  in  mud  and  had  been  transformed  by 
the  torrents  of  rain  into  a  watercourse. 

On  the  morning  of  the  13th  the  weather  happened  to  be  clear  and 
before  the  fog  closed  in  afforded  us  a  panorama  of  w'ild  Ijeauty.  To 
the  east,  18  miles  distant,  rose  the  great  cone  Sumaco  tow’ering  to  an 
elevation  of  12,486  feet  above  the  sea.  To  the  right  of  this  w'as  a  vast 


Fig.  6 — The  eraph  to  the  left  shows  mean  maximum  and  minimum 
temperatures  at  Mera  (.}8oo  feet)  for  igi6  and  1027,  based  on  meteor¬ 
ological  obeer\-ations  by  Charles  Newdeck.  These  and  other  records 
by  Herr  Newdeck  are  on  file  at  the  .Vmerican  Geographical  Society. 
Mean  maximum  for  the  year  aliout  82°  F.;  mean  minimum  58'’. 

The  graph  to  the  right  shows  mean  maximum  and  minimum  tem¬ 
peratures  at  Tena  (1700  feet)  for  the  years  1925  and  1926.  Observa¬ 
tions  by  the  Josephine  Fathers. 
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expanse  of  tropical  forests  and  to  the  extreme  right  and  about  28  miles 
distant  could  be  seen  the  summits  of  the  Cordillera  Galeras,  situated 
north  of  the  Napo  and  a  few  miles  northeast  of  the  mouth  of  the  Misa- 
hualli.  Even  before  we  could  finish  taking  two  photographs  the  mist  fell 
over  Sumaco. 


Archidona,  Tena,  and  Napo  Revisited 


Fig.  7 — The  graph  to  the  left  shows  average  rainfall  at  Mera  for  the 
years  1922-1926.  The  rainiest  year,  1922,  had  220  inches;  the  driest. 
1926,  had  149  inches. 

The  graph  to  the  right  shows  rainfall  at  Tena  for  1925,  when  the 
total  fall  was  147  inches. 


f)n  the  15th  we  camped  on  the  right  bank  of  the  Jandachi  where 
Wasson  and  I  had  camped  in  October,  1921.  We  could  now'  proceed 
full  speed  to  the 
confluence  of  the 
Coca  and  Napo 
rivers  without  the 
necessity  of  carry¬ 
ing  on  survey  work. 

On  the  17th  of  No- 
vemlKT  we  strug¬ 
gled  through  the 
seven  miles  of  deep 
mud  to  Lara’s 
house,  the  first  in- 
habitt'd  house  we 
had  st*en  since  leav¬ 
ing  Baeza,  32  miles 
distant.  The  next 
day  brought  us  to 

.\rchidona:  the  first  half  of  the  way  was  indescribably  bad;  but  about 
four  miles  from  Archidona  we  reached  a  really  fine  piece  of  road 
recently  constructed,  which  continued  in  the  midst  of  small  farms  to 
the  pueblo.  Archidona  in  1927  was  almost  exactly  the  same  as  in 
1921  except  that  a  church  and  school  had  recently  been  constructed 
by  Italian  priests  and  nuns  of  the  Josephine  order. 

The  Papallacta  Indians  who  had  served  us  so  well  were  now  allowed 
to  return  home  after  we  had  given  them  money  and  presents.  They 
told  us  we  were  by  no  means  as  bad  as  we  had  been  painted! 

On  the  1 8th  after  securing  a  new  supply  of  Indian  packers  through 
the  help  of  Senor  Serrano,  Jefe  politico  of  the  district,  we  rcxle  horseback 
to  the  Xa|x)  River  loy^  miles  distant,  fording  the  Misahualli  River  and 
passing  through  the  village  of  Tena.  The  Josephine  padres  established 
a  mission  at  Tena  in  1925.  There  is  also  a  school  conducted  by  two  or 
three  Italian  nuns  of  the  same  order.  At  the  mission  headquarters 
has  been  established  a  meteorological  station  (altitude  1700  feet) 
which  has,  next  to  Mera,  furnishtxi  the  best  data  on  climatic  condi¬ 
tions  in  eastern  Ecuador.  Observations  for  1925,  1926,  and  the  first 
SIX  months  of  1927  show  an  average  yearly  minimum  temperature  of 
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65.3®  F.  and  an  average  yearly  maximum  of  81,3®  F.,  the  mean  annual 
temperature  being  about  73.3®  F.  The  rainfall  in  1925  totaled  147 
inches.  For  eleven  months  of  observations  in  1926  there  was  an 
average  of  6.66  inches  per  month,  which  would  be  equal  to  a  total  of 
80  inches  for  that  year.  During  the  period  January-June,  1927,  there 
was  a  total  of  107  inches,  an  average  of  18  inches  per  month,  which  if 
continued  during  the  year  would  amount  to  200  inches.  Since  our 
visit  in  1921  there  has  also  been  established  about  a  mile  from  the 
village  on  the  bank  of  the  Misahualli  a  Protestant  mission  under  the 
direction  of  Mr.  and  Mrs.  Larsen.  In  addition  to  these  institutions 
the  village  consists  of  only  about  half  a  dozen  houses. 

At  Napo  we  were  the  guests  of  Manuel  Rivadeneira  and  his 
family.  In  1927  Napo  consistc^d  of  about  five  houses,  including  a 
church  recently  built  by  the  Josephine  padres  who  come  from  Tena 
from  time  to  time  to  conduct  services.  Next  to  Manuel  Rivadeneira. 
the  most  prominent  resident  was  an  Australian  trader  who  had 
married  an  h>uadorian.  We  were  told  that  an  .American  resided  about 
a  mile  down  the  river  but  did  not  hav’e  the  pleasure  of  making  his 
acquaintance  as  he  and  Rivadeneira  were  not  on  good  terms.  The 
personal  feuds  of  the  few  residents  in  eastern  Kcuador  add  no  little  to 
the  difficulties  of  penetrating  the  country’.  They  arise  largely  through 
trouble  in  securing  labor,  there  being  not  enough  Indians  to  go  around. 
The  other  residents  of  Napo  were  Ecuadorians  with  a  few  Indian 
servants.  As  in  Tena  and  Archidona,  the  Indians  live  in  their  huts 
along  the  banks  of  streams  away  from  the  villages,  where  in  chacras, 
or  small  clearings,  they  raise  yuca  and  plantains,  their  main  food. 

The  elevation  of  Napo  is  only  known  by  barometer.  The  best 
determination,  we  believe,  is  that  based  on  the  average  of  12  days’ 
readings  of  our  Paulin  barometer  at  about  10.30  a.  m.  At  this  hour 
we  found,  from  the  stadia  surv’ey  made  by  us  from  Quito  to  alwut 
three  miles  south  of  Baeza,  the  readings  of  the  Paulin  barometer 
coincided  nearly  with  the  true  elevation  as  obtained  by  vertical  angles. 
The  readings  at  Najx)  of  about  10.30  a.  m.  on  November  18-26,  1927, 
and  January’  2-6,  1928,  averaged  1500  feet,  which  is  probably  not  far 
from  correct.  James  Orton,  who  visited  Napo  in  1865,  made  the 
elevation  1450  feet.  In  1921  we  had  determined  it  at  1680  feet,  but 
this  figure  was  arrived  at  by  taking  the  mean  of  all  the  barometer 
readings,  which  with  increase  of  temperature  during  the  day  reach 
a  maximum  in  the  afterntxm  giving  an  elevation  much  above  the  true 
value. 

Down’  the  Napo  to  the  C(x:a 

At  Napo  we  had  a  great  deal  of  difficulty  in  securing  canoes  and 
Indians  for  the  expedition  too  miles  downstream  and  up  the  unexplored 
Coca.  But  finally  on  November  26  with  three  canoes  and  a  large 
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nunil)er  of  Indians  and  with  Manuel  Rivadeneira  and  his  son-in-law, 
Jacinto  Bejarano,  the  teniente  politico  of  the  Coca,  we  pushed  off  into 
the  current  and  were  soon  racing  through  the  rapids,  swollen  by  the 
recent  rains.  Five  miles  below  we  came  to  the  whirlpool  “  Remolino 
de  I.atas,  ”  where  we  had  to  stop  and  wait  for  the  waters  to  recede.  On 
a  hill  standing  on  the  left  bank  just  above  the  whirlpool  is  the  home  of 
an  Kcuadorian  woman  pioneer,  J  uana  Arteaga ;  and  here  we  were  wel¬ 
comed  cordially  and  remained 
in  the  shelter  of  a  good  house 
till  the  28th  when  the  river  had 
lowered  sufficiently  to  allow  the 
canoes  to  be  roped  down  the 
rapids.  Cotton  and  coffee  are 
raised  on  the  little  farm,  and  in 
addition  the  flowers  of  the  cin¬ 
namon  tree  called  “ishpingo” 
are  gathered  and  sold  in  Quito 
for  about  40  cents  (American 
money)  per  pound.  This  tree, 
which  is  a  little  larger  than  a 
walnut  tree,  grows  to  a  diame¬ 
ter  of  80  centimeters.  It  is 
native  all  along  the  Napo  River 
for  alM)ut  200  miles  below'  Rem¬ 
olino  de  Latas.  The  bark  is  also  used.  It  is  the  famous  “canela”  that 
lured  Gonzalo  Pizarro  to  the  Land  of  Cinnamon.  The  coffee  raised 
here  is  sold  in  Quito  for  about  $14  per  100  pounds.  Cotton  brings  $18 
per  too  iK)unds  in  Quito  or  Ambato.  Yuca,  the  great  foodstuff  of 
eastern  Kcuador,  is  also  grown,  together  with  the  usual  plantain. 

On  the  29th  we  arrived  at  the  confluence  of  the  Napo  and  Coca 
rivers.  We  were  now  3000  miles  from  the  mouth  of  the  Amazon,  only 
850  feet  above  the  sea,  and  the  river  was  half  a  mile  wide.  With  a 
steam  launch  we  could  sail  to  the  Atlantic. 


Fig.  8 — Cofanes  Indians  on  the  Coca  River. 


Ascent  of  the  Coca 

Preparations  for  the  ascent  of  the  Coca  River  had  been  already 
startl'd  by  sending  Bejarano  ahead  to  secure  Indians  on  the  Payamino 
River.  After  a  preliminary  stadia  traverse  of  54^  miles  up  the  Coca 
from  the  mouth  on  December  i,  we  broke  camp  early  on  December  2 
and  startl'd  upstream  with  the  two  canoes,  leaving  word  for  Bejarano 
to  follow  us  when  he  arrived  with  the  Payamino  Indians.  The  Coca 
here,  like  the  Napo  above  the  mud  bank  stretch,  is  a  braidc'd  stream 
of  many  channels  and  islands  and  with  low'  banks.  We  noticed  during 
the  day  three  animals  about  two  feet  long,  which  Rivadeneira  called 


212 


THE  GEOGRAPHICAL  REVIEW 


“mitias”  (the  nutria  or  coypus?).  He  said  these  were  amphibians 
and  that  their  fur  was  very  fine. 

Bejarano  reached  us  on  December  3  with  a  number  of  Payamino 
Indians,  and  some  of  the  Napo  Indians  were  allowed  to  return.  We 
continut‘d  poling  upstream  for  seven  days  more,  arriving  on  Decem¬ 
ber  9  at  the  mouth  of  the  Lashino  River,  45^  miles  from  the  mouth  of 
the  Coca.  The  rapids  as  we  progressed  upstream  became  more  numer¬ 
ous  and  more  dangerous.  The  Indians,  however,  were  kept  in  good 
humor  as  we  stopped  from  time  to  time  to  allow  them  to  fish  with 
their  nets  in  blind  elongations  of  the  river  where  there  was  no  current. 
They  caught  one  strange  fish  about  three  feet  long  with  long  white 
whiskers.  Rivadeneira  called  it  a  “bagre  bianco”  and  said  that  a 
similar  fish  is  also  found  in  rivers  on  the  west  coast  of  Ecuador.* 
Most  of  the  fish  caught  were  “boca  chica”  or  “chalua,”  a  sucker  type 
of  fish  also  known,  said  Rivadeneira,  in  the  rivers  of  the  west  coast. 
Another  type  of  fish,  “karachama,”  was  found  underneath  rocks.  It 
had  a  sucker-like  mouth  with  an  undershot  jaw.  In  the  entire  stretch 
of  45M  miles  to  the  Lashino  we  had  not  seen  a  habitation  or  even  an 
Indian,  but  evidences  at  the  mouth  of  the  Lashino  indicated  the 
near-by  presence  of  Indians.  It  was  decided  to  remain  here  and 
reconnoiter,  and  on  the  loth  we  discovered  a  camp  of  Cofanes,  far 
up  the  Lashino.  Four  of  these  Indians  came  with  us  to  our  camp 
and  agreed  to  assist  us  in  ascending  the  Coca,  which  they  said  was 
unknown  to  them  above  this  point.  We  remained  at  the  camp  till 
the  1 2th  to  enable  the  Cofanes  to  prepare  for  the  expedition  by 
toasting  large  amounts  of  plantains.  The  Cofanes  differ  from  the 
Indians  who  dwell  on  the  Napo  and  Payamino  rivers  in  several 
characteristics  beside  language.  The  men  wore  long  gowns  made  of 
the  bark  of  trees  and  had  their  hair  cut  very  short,  in  addition  plucking 
the  hair  of  the  eyebrows  and  eyelashes.  They  were  strongly  built  and 
proved  to  be  able  and  willing  helpers. 

On  December  7  we  had  caught  a  glimpse  of  a  lofty  isolated  mass 
which  we  thought  might  be  the  volcano.  This  proved  to  be  an  un¬ 
known  mountain,  “Cordillera  Lumbaki, ’’almost  exactly  on  the  equator 
and  standing  isolated  on  the  Amazon  lowlands.  Landslides  had 
exposed  near  the  summit  cliffs  of  bare  rock,  and  we  later  saw  that 
these  were  composed  of  eastward  dipping  sedimentaries. 

The  rapids  had  now  become  almost  continuous  and  very  dangerous. 
On  December  14  we  reached  the  end  of  canoe  navigation.  We  had 
arrived  at  the  uppermost  part  of  the  braided  portion  of  the  Coca: 
above  this  point  it  is  a  single  stream  encased  in  a  narrow^  and  deep 

•  No  lowland  species  of  fish  occurs  on  both  sides  of  the  Ecuadorian  Andes,  but  in  some  cases  the 
genera  are  identical.  Mr.  Arthur  W'.  Henn,  curator  of  ichthyology  in  the  Carnegie  Museum,  who  was 
consulted  in  the  matter,  writes;  “The  ‘bagre  bianco'  is  some  kind  of  catfish  which  has  relaUves  on  the 
western  slope.  The  ‘boca  chica'  of  the  western  slope  is  Proehilodus  kumeralis,  with  a  different  species 
of  Proehilodus  in  the  Oriente.  The  'karachama'  I  cannot  identify:  but  it  is  probably  a  member  of  the 
Loricariidae,  or  mailed  catfishes." 
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even  on  foot.  Rivadeneira  with  a  few  Indians  left  to  attempt  to  scale 


gorge.  W  e  unloadt*d  the  canoes,  dragged  them  to  what  seemed  a  safe 
place  above  ordinary  high  water,  and  tied  them  securely  to  bushes. 
Then  we  moved  to  a  camp  site  about  a  mile  above,  near  the  base  of 
cliffs  375  feet  high.  So  far  we  had  seen  no  signs  of  the  volcano,  and 
from  the  appearance  of  the  canyon  we  could  not  expect  to  ascend  it 
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Fig.  9 — V’iew  up  the  Coca  River  from  the  point  where  canoe  navigation  had  to  be  abandoned, 
55  mile*  above  the  mouth. 

the  cliffs  and  proceed  west  on  the  ridges.  He  returned  two  days  later 
to  re|K)rt  the  country  composed  of  great  canyons  all  bounded  by  verti¬ 
cal  walls  in  which  he  had  only  been  able  to  struggle  a  few  miles  west. 
In  the  meantime  Bejarano  had  made  a  successful  attempt  to  ascend 
the  river  a  few  miles  by  following  the  water’s  edge.  It  was  therefore 
decided  to  leave  Mrs.  Sinclair  and  Manuel  Rivadeneira,  who  was 
badly  injurt*d  by  a  fall,  with  most  of  the  Indians,  some  of  whom  were 
ill,  and  to  take  the  Cofanes  and  Bejarano  and  proceed  as  far  as  possible 
up  the  canyon. 

On  the  1 8th  we  carried  our  survey  up  the  Coca  another  three 
and  a  half  miles,  passing  a  large  canyon  coming  in  from  the  south.  It 
rained  all  day,  and  next  morning  the  view  upstream  was  still  obscured 
by  h)g.  W’e  started  again  but  proceedcxi  a  little  less  than  a  mile 
when  we  had  to  leave  the  river  and  make  our  way  through  the  jungle 
above  the  cliffs,  which  impeded  our  progress  at  water  level.  The 
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stadia  survey  of  the  Coca 
thus  ended  58^  miles 
from  its  mouth  at  an  ele¬ 
vation  of  1975  feet  above 
the  sea.  The  survey  from 
this  point  was  continued 
by  alternation  of  tape 
measurement,  stadia,  and 
pacing.  About  60  miles 
from  its  mouth  the  entire 
Coca  River  plunges  over 
a  fall  about  50  feet  high 
in  a  narrow  crevice  in  the 
rcx-ks,  here  igneous.  Above 
the  cataract  on  the  right 
bank  through  an  opening 
in  the  trees  we  had  a  view 
of  a  magnificent  cataract 
formed  of  a  side  stream 
plunging  1300  feet  into 
the  Coca.  The  top  of  an¬ 
other  great  cataract  could 
be  seen  upstream. 

The  canyon  had  now 
become  so  wild  and  deep 
that  further  ascent  scarce¬ 
ly  seemed  practicable.  W  e 
decided,  however,  to  make 
a  final  effort  in  spite  of 
continuous  rain  and  fog. 
About  61  miles  from  its 

Fig.  io--  Cataract  on  riRht  bank  of  the  Coca  River  about  U  u  •  A 

59  miles  above  the  mouth.  Total  fall  over  1300  feet.  mOUth  the  river  made  3 

great  bend  to  the  south. 
We  entered  the  forests  and  after  a  six  hours’  struggle  reached  the  top 
of  the  ridge  in  our  front,  I4(K)  feet  above  the  valley  bottom.  At  dawn 
of  December  2i  the  mist  lifted  just  above  the  canyon  rim  to  reveal  two 
great  cataracts  leaping  in  three  jumps  into  the  1 500-foot -deep  abys.'* 
below;  but  hardly  had  we  taken  two  exposures  with  the  camera  when 
the  mist  lowered.  On  the  strength  of  having  shot  a  big  black  monkey 
and  the  certainty  of  having  a  g(HKl  feed  that  night,  the  Indians  agreed 
to  continue  anrither  day. 

We  moved  north  about  three  miles,  following  the  ridge  and  ascend¬ 
ing  additional  escarfmients  of  sedimentary  rwks  with  cliff  faces,  and 
shortly  after  iummi  were  khr)  feet  higher.  We  had  kept  near  the  rim 
of  the  canyon  all  the  time.  At  a  favorable  sjKit  we  put  all  hands  at 
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work  cutting  down  the  trees 
that  impeded  our  view  over 
the  cliffs,  and  as  these  fell 
one  by  one  we  obtained  a 
view  of  the  coun- 


surprismg 

tr\-  to  the  north  and  west 
for  many  miles.  When  the 
mist  had  retired  from  all 
but  the  summits  of  the 
Andes  we  discovered  that 
we  were  on  a  lofty  mesa- 
toppc^l  mountain  of  nearly 
5000-ft‘et  elevation  which 
dominated  the  region  to  the 
north,  west,  and  southwest. 

Evidently  it  was  the  mesa 
we  had  sighted  on  Decem- 
lK*r  12,  which,  owing  to  the 
extreme  humidity  of  the 
atmosphere,  had  then  ap- 
piared  far  higher  and  more 
distant.  Cayamlx*  was  36 
miles  to  the  west.  The 
great  gorge  which  we  were 
following  could  be  distin¬ 
guished  coming  in  a  straight 
line  from  far  in  the  north, 
but  w  e  could  see  no  signs  of 
the  bend  necessary  if  this 
river  were  the  one  which 
we  had  seen  flowing  north¬ 
east  at  Baeza.  But  if  this 
were  not  the  main  Coca, 
how  account  for  the  great  amount  of  water  and  the  large  canyon;  and 
where  did  we  lose  the  main  stream?  It  will  take  some  additional 
exploration  to  determine  this  interesting  question.  The  cataracts 
together  furnished  sufficient  water  for  a  large  enough  river,  but  we 
cannot  Ik-  certain  that  these  represent  the  divided  channel  of  a  single 
stream  as  we  first  thought.  The  only  other  solutions  are  the  canyon 
we  had  passed  on  Dec'eniber  18  or  a  possible  junction  at  the  big  bend 


Fig.  II — View  of  one  of  the  twin  falls  of  the  Coca  River 
60  miles  from  the  mouth.  Total  fall  of  each  is  about 
1500  feet. 


2I6 


THE  (iEOCiRAI’HICAL  REVIEW 


it  down  the  cliff  walls  several  other  trees,  and  we  heard  the  call  “El  i 
volcan.”  Turning,  we  saw'  about  six  miles  southwest  an  isolated 
mountain  composed  of  a  number  of  sharp  and  jagged  peaks,  the  high¬ 
est  rising  to  an  elevation  of  over  5300  feet  above  the  sea.  With  a  small 
cone-shaped  i^eak  a  few  miles  to  the  south  it  alone  broke  the  monotony 
of  the  rolling  forests  in  the  sweep  of  country'  l)efore  us  from  the  base 
of  Cayambe  to  the  Andes  west  and  southwest  of  Baeza.  This  distinc¬ 
tive  topographic  feature,  so  unrelated  to  the  general  physiography  of 
its  surroundings  above  which  it  rose  for  over  1000  feet,  coincided  with 
the  position  of  the  eruptiv'e  center  which  we  had  located  approximately 
from  bearings  taken  at  Quito  and  Baeza.  As  far  as  could  be  determin  xl 
without  standing  on  it  and  gazing  down  into  the  crater  of  which  the 
peaks  probably  formed  the  broken  walls,  this  was  the  volcano  “El 
Reventador”  whose  explosion  had  filled  the  sky  of  Ecuador  with 
ash  during  March  and  April,  1926. 

But,  short  as  was  the  distance  to  the  volcano,  there  was  a  canyon 
between  us  over  2000  feet  deep  with  cliff  walls  very  difficult  to  scale 
and  with  a  riv'er  about  150  feet  wide  in  its  bottom  filled  with  rapids 
that  could  be  crossed  only  by  some  sort  of  susj^ension  bridge.  t!ven 
if  we  had  the  materials  for  such  an  enterprise  it  would  be  necessary 
to  carry'  the  expedition  a  number  of  miles  upstream  in  search  of  a 
crossing.  Moreover  our  Indians  were  w  ithout  f(K)d  and  were  becoming 
ill,  and  we  were  concernc*d  about  conditions  at  our  base  camp.  Ob¬ 
viously  it  was  w  ist*r  to  return.  This  decision  reached,  we  moved  back 
at  full  speed,  sliding  down  the  cliffs  to  the  river.  Half  swimming  in 
the  rising  waters  and  half  cutting  around  the  cliffs  by  ascending  into 
the  forest,  we  reached  at  noon  on  DecemlKT  22  the  camp  ground  of 
December  18-19.  Again  the  cry'  “El  volcan.”  Looking  due  west 
up  the  river  we  saw'  the  jaggt*d  peaks  of  “  El  Reventador,”  this  time 
standing  out  clear  and  near  in  a  favorable  moment  between  the  lifting 
and  falling  of  the  ever-present  mist,  too  short,  however,  to  permit  the 
taking  of  a  photograph. 

The  Return  Journey 

The  23rd  of  December  proved  the  wisdom  of  our  forced  march  to 
the  base  camp,  for  the  Coca  was  a  roaring  torrent  in  flood.  On  the 
24th  it  was  still  very’  high;  but  Rivadeneira  and  I  decided  that  we 
could  stay  no  longer  and,  as  by  a  miracle,  we  successfully  negotiated 
the  nine  miles  of  horrible  rapids  to  the  mouth  of  the  Lashino.  Here 
we  bade  g(K)dby’e  to  the  Cofanes  Indians.  After  the  distribution  of 
presents  to  them  there  was  a  great  handshaking  all  around.  The 
Napo  and  Payamino  Indians,  who  had  from  infancy  heard  of  the 
Cofanes  as  cannibals,  partc*d  from  their  newly-made  friends  with 
promises  to  come  back  to  hunt  and  fish  some  day'. 
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At  the  confluence  with  the  Napo  it  was  necessary  to  reorganize 
for  the  hundred  miles  of  p)oling  up  that  stream.  By  the  27th,  however, 
we  had  secured  new  Indians  from  below  the  Coca,  thanks  to  the  aid 
of  Jacinto  Bejarano,  and  started  upstream.  For  seven  days  we  poled 
against  the  current  an  average  of  a  little  less  than  15  miles  a  day — in 
itself  no  mean  accomplishment.  The  arrival  at  Napo  village  called 
for  another  reorganization,  for  the  Indians  from  below  the  mouth  of 
the  Coca  could  not  go  any  farther  away.  Bejarano,  who  had  pushed  on 
ahead  of  us,  had  arranged  with  Senor  Serrano  at  Archidona  for  another 
outfit  of  Indians;  but  we  had  to  wait  till  January  6  before  we  could 
get  them  together.  On  that  date  we  poled  the  canoes  a  mile  up  the 
Napo  to  the  mouth  of  the  Anzu  and  then  another  ten  miles  to  the  head 
of  canoe  navigation  on  this  stream,  w  here  we  disembarked  and  took  to 
a  muddy  trail  36  miles  across  the  forests  to  the  Pastaza,  which  we  had 
survcyt'd  in  1921. 

On  January  ii  we  arrived  at  the  village  of  Mera  on  the  latter 
stream,  a  point  3800  feet  above  the  sea  where  the  Pastaza  emerges 
from  its  great  canyon  in  the  Andes  onto  the  Amazon  lowlands.  This 
route  from  the  Napo  was  resurveyed  shortly  after  our  1921  traverse 
by  an  .American  oil  company,  for  the  purpose  of  constructing  an  auto¬ 
mobile  highway  to  Napo  from  the  head  of  the  Pastaza  V’^alley.  The 
proposed  highway  was  to  leave  the  Curaray  Railway  at  Pelileo,  21 
miles  from  .Ambato,  proceed  about  ten  miles  to  Banos,  6014  feet  above 
the  sea,  and  then  descend  the  Pastaza  Valley  27  miles  to  Mera,  where 
it  was  to  continue  overland  48  miles  to  the  village  of  Napo,  descending 
the  Anzu  to  the  Napo.  By  January,  1928,  this  road  had  been  con¬ 
structed  from  Pelileo  to  within  two  miles  of  Bafios,  but  it  was  partially 
destroyed  in  February  by  a  great  landslide  on  the  slopes  of  the  moun¬ 
tain  Carihuarizo  which  let  loose  into  the  Pastaza  Valley  an  enormous 
amount  of  water  and  mud.  On  January  12  w'e  obtained  horses  at 
Mera  for  ourselves,  retaining  the  Indians  to  pack  our  outfit  to  Bafios. 
We  arrived  in  Ambato  on  the  evening  of  January  14  and  on  the  15th 
proceeded  to  Quito. 
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geographic  factors  back  of  the  anomalous  independence 
of  Andorra,  lying  between  two  great  countries,  are  Pyrenean 
rather  than  purely  Andorran.  The  Pyrenees  are  not  as  sharp 
a  divide  between  France  and  Spain  as  they  are  generally  credited 
with  being.  At  places  along  the  summit  of  the  range  it  is  difficult 
to  judge  where  the  water  divide  may  be.  Nor  is  there  a  cultural  divide, 
for  the  Catalans  are  found  in  almost  equal  strength  on  the  two  slopes 
of  the  eastern  end,  as  are  the  Basques  at  the  western.  The  summit 
of  the  eastern  portion  of  the  range  is  an  uplifted  and  youthful  plain. 
Here  are  vast  pastures  known  by  the  Catalan  as  plas.  With  pastoral 
life  as  a  prime  element  in  the  existences  of  both  the  Spanish  and 
French  mountaineers,  these  pastures  are,  in  summer,  the  true  focus 
of  the  local  economies.  The  extent  of  pasture  rights  held  by  the 
people  is  as  important  a  measure  of  the  prosperity  of  the  valley 
communes  as  is  the  amount  of  cultivated  land.  Indeed  the  communes 
frequently  hold  privileges  ujxjn  the  plu  land  in  disregard  of  the  national 
boundaries.  The  flocks  and  herds  of  the  two  jx'ople  mix  here.  \ 
bond,  born  of  long  contact  with  each  other  and  a  common  set  of 
economic  problems,  is  established  by  people  of  two  nations.  Though 
more  particularly  so  in  the  past,  even  today  the  Pyrenees  are  a  zone 
of  transition  rather  than  a  sharp  boundary'  between  governments 
and  cultures. 

So  differentiated  has  this  mountain  zone  been  from  the  flanking 
plains  that  the  separatist  tendency,  common  to  mountain  peoples, 
is  here  well  illustrated.  As  in  Switzerland,  there  was  in  this  range 
for  three  centuries  a  little-known  federation.  The  mountaineers, 
regardless  of  national  intentions  of  Spain  or  France,  maintained  a 
state  possessing  frontiers,  public  law,  and  a  political  consciousness.’ 
Th  is  federation  was  bound  together  largely  by  the  pla  terrain.  Barges, 
an  elevated  French  village,  had  its  communication  with  the  outside 
world,  French  or  Spanish,  by  the  high-level  route  until  the  eighteenth 
century.  It  was  a  pla  commune.  bTequently  communes  on  opposite 
versants  had  closer  commercial  and  social  relations  with  each  other 
than  with  the  plains  to  which  they  belong  nationally  if  not  linguis- 

•  Henri  Cavaillds:  Une  fM^ration  pyrtn^enne  aous  I'ancien  r^Kime:  Lea  trait6a  de  liea  et  d* 
[Msaeriea,  Rev.  Hisiorique,  Vol.  105.  1910,  pp.  1-34  and  241-276. 
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tically.  The  treaties  between  such  communes,  known  as  lies  and 
pdsseries  (treaties  of  alliance  and  peace),  were  many,  and  they  involved 
rights  to  pasture,  water,  wood,  and  commerce.  Rights  to  resources 
and  privileges  to  trade  were  exchanged  without  reference  to  the 
national  governments  and  were  clung  to  even  when  the  nations  to 
which  the  communes  belonged  were  at  war.  Thus  Bareges  and 
Bielsa  agreed  in  1384  to  continue  friendly  relations  in  case  of  war 
between  .Aragon  and  England.  Ossau,  Aspe,  and  Baretous  were 
neutral  during  the  Hundred  Years’  War.  In  the  War  of  the  Spanish 
Succession  the  transmontane  commercial  relations  were  maintained 
regardless  of  the  wishes  of  kings.  Indeed  republican  tendencies  are 
common  enough  in  these  mountains.  These  were  the  natural  results 
of  agreements  betw^een  communes.*  The  government  of  Andorra 
itself  is  an  example  of  the  same  historical  movement.*  It  is  indeed 
merely  a  syndicate  of  villages,  which  for  historical  and  geographic 
reasons  has  persisted  into  m(xlern  times. 

Legend  has  it  variously  that  Andorra  owes  its  origin  to  the  liber¬ 
ality  of  Charlemagne  and  to  Louis  I  (le  Debonnaire).  The  fact  is  that 
until  the  thirteenth  century  it  was  merely  a  mountain  fief  of  a  certain 
degree  of  independence  under  various  seigniories  and  that  at  one  time 
or  another  it  owed  allegiance  to  overlords  on  each  side  of  the  moun¬ 
tains.  In  feudal  days  rights  frequently  extended  across  the  range. 
Thus  the  counts  of  Toulouse  held  Spanish  Catalonia,  and  again  the 
kings  of  Aragon  held  French  Bearn  and  Foix.  The  quarrels  between 
the  Spanish  bishops  of  Urgel  and  the  L'rench  counts  of  Foix  as  to  rights 
in  Andorra  led  to  the  Pareage  of  1278.^  Pareage  is  a  feudal  term 
implying  equal  rights  of  two  lords  to  a  seigniorage.  That  such  a 
neutral  situation  should  have  lasted  into  the  tw^entieth  century 
may  be  explained  in  part  by  the  definite  geographic  isolation  of 
the  little  country. 


Physical  Circumstance 

.Andorra  is  officially  known,  in  English,  as  the  A'alleys  and  Sover¬ 
eignty  of  Andorra.  Its  495  square  kilometers  (190  square  miles) 
lie  largely  in  one  drainage  basin,  but  its  main  stream,  the  Riu  Valira, 
has  two  distinct  branches  and,  in  all,  six  open  basins.*  Hence  the 
term  “valleys.”  These  basins  are  due  to  unequal  resistance  of  the 

’J.  A.  Brutails:  La  coutume  d’Andorre,  Paris,  1904.  See  also  bibliographical  references  given 
by  Brutails.  Brutails  is  the  great  authority  on  Andorra. 

*  Henri  Cavaillis:  Notes  sur  les  syndicates  de  communes  dans  les  vall^  pyr^n^nes.  Bull,  des 
.Sriencet  fhonomiques  et  Sociales  du  Comiti  des  Traraux  Hist,  et  Set.,  Minist^re  de  I’lnstruction  Publique 
et  des  Beaux-Arts,  1008,  pp.  193-301. 

*  Brutails,  op.  cit„  p.  25.  Fernando  de  los  Rios  Urruti:  Vida  e  instituciones  del  pueblo  de  Andorra: 
I  na  supervivencia  sefiorial,  Centro  de  Estudios  Historicos,  Madrid,  1920,  is  also  an  excellent  work. 

*  In  order  of  increasing  size  the  little  countries  of  Europe  are:  Monaco,  San  Marino,  Liechtenstein, 
Andorra.  In  number  of  inhabitants,  they  are  in  the  reverse  order,  if  the  ranks  of  San  Marino  and 
Liechtenstein  are  interchanged.  Andorra  in  1920  had  4309  inhabitants,  of  which  224  were  foreigners. 
Pyrenean  communities  have  in  general  been  losing  population  in  the  last  ten  years. 


Fig.  I — Andorra  is  a  land  of  canyons,  shadows,  noisy  streams,  and  old  bridges.  This  is  the  highway 
the  only  road  for  a  dozen  communities. 

Fig.  3 — To  reach  the  hamlet  of  .Arinsal  that  lies  at  the  foot  of  the  snow-capped  mountain  one  mu* 
perforce  follow  the  pathway  for  hours.  The  village  at  the  right  is  built  on  the  hillside  to  conserve 
level  ground  for  fields.  Above  rises  a  slope  too  barren  for  forest  or  pasture. 
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Fig.  4 


[,,r»y  3 — The  main  valley  of  the  Gran  Valira  is  green  and  fertile.  The  capital  of  the  country  lies 

just  at  the  right  of  the  center  at  the  base  of  the  mountain.  The  large  building  in  the  distance  is  a 
must  tobacco  factory. 

„genc  't*  4— coma.  The  cows  are  en  route  to  the  valleys  of  the  lowlands  after  three  months  in  moun¬ 
ts  tain  pastures. 
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metamorphic  rocks  found  in  the  southern  part  of  the  country.  The 
northern  portion,  referred  to  previously  as  the  pla  country,  represents 
the  granitic  core  of  the  range.  There  is  also  much  high-level  land 
represented  in  the  southern  j>ortion,  different  in  character,  however, 
for  glaciation  has  been  much  more  severe  in  the  more  easily  eroded 
rocks.  Cirques,  compound  cirques,  glacial  lakes,  and  hanging  valleys 
are  common.  Both  the  northern  and  southern  portions  of  the  upland 
represent  summer  pastures,  but  the  organization  of  the  industry'  is 
different  in  the  two  cases.  On  the  plas  large  droves  of  sheep  and  goats, 
largely  transhumants  from  h'rance  and  Spain,  feed  in  the  summer 
time.  The  increased  precipitation  due  to  the  altitude,  combined 
with  the  levelness  and  the  impermeability  of  the  granite  rocks,  provides 
excellent  pasture  for  small  stock.  The  highlands  of  the  dissected 
southern  portion  consist  of  peaks  and  serrated  ridges  with  steep 
cirque  walls  which  separate  cirque  bottoms  and  high-level  valleys. 
Here  the  steep  slopes  have  only  enough  soil  and  ground  water  for  the 
mountain  pine.  The  pasture  lands  are  excellent  but  small  areas  of 
valley^-bottom  soil,  comas.  There  are,  then,  two  topographic  levels 
of  life  in  the  country — the  pastoral  and  the  agricultural.  The  difference 
in  relief  between  these  two  levels  is  looo  to  1 500  meters.  In  distinction 
to  mountain  nomadism  represented  in  many  higher  groups  of  moun¬ 
tains  as  the  Alps,  here  only  a  few'  shepherds  take  part  in  the  seasonal 
movement. 

The  valleys  are  distinctly  glaciated.  The  forms  of  erosion  are 
much  more  dramatic  than  in  most  parts  of  the  Pyrenees,  and  the 
general  aspect  of  the  landscape  is  savage.  The  basin  of  Andorra  la 
N’ieja  is  a  little  Vosemite.  Since  glacial  times  there  have  been  canyons 
cut,  which  are  still  so  youthful  as  to  offer  serious  barriers  to  com¬ 
munication  between  the  basins.  Thus  the  gorge  of  Sant  Antoine 
lK‘tween  the  basin  of  Andorra  and  La  Massana  has  today  but  a  mule 
path  hewn  from  the  rocks.  The  gorge  from  Andorra  to  Encamp  has 
a  road  along  its  wall  considerably  above  the  stream,  but  from  Encamp 
to  Canillo  the  trail  is  forced  up  320  meters  over  the  shoulder  of  the 
mountain  to  pass  the  gorge  of  Meritxell.  The  climb  is  an  arduous 
one  for  man  or  mule.  The  villagers  of  Mare  de  Deu  and  Prats  along 
the  route  are  a  half-hour  above  their  valley-bottom  grasslands. 
These  last-named  villages  are  on  terraces  which  are  lateral  moraines. 
Whereas  the  glacial  terraces  in  places  offer  high-level  agricultural 
land,  elsewhere  the  morainic  def)osits  are  so  rough  and  strewn  with 
huge  boulders  as  to  be  impossible  for  use  except  for  pasturage  lietween 
the  rocks.  The  French  call  such  an  area  a  “chaos,”  and  indeed 
they’  look  as  if  they  were  portions  of  the  earth  unfinished  on  the 
day  of  creation.  On  the  whole,  glaciation  has  improved  the  Andorran 
valley’s  as  a  place  of  habitation.  The  greatest  contribution  made 
by  the  ice  was  the  terminal  moraine  on  which  Santa  Coloma  stands. 


Fig.  6 

Fig.  s — Loolcinfi  across  the  villase  of  Sitpony  to  the  solana  slope.  The  fields  do  not  rise  above  the 
village  on  the  ubaga;  but  on  the  better  exposures  fields  are  found  wherever  soil  is  favorable. 

Fh,.  6 — The  valley  of  Entretnesainues.  The  ubaga  and  solaua  are  here  well  illustrated.  The  highest 
tobaoro  field  of  the  plain  of  Andorra  lies  at  the  extreme  upper  end  of  this  canyon  (see  Fig.  8).  The 
three-storied  building  is  a  woolen  mill.  Note  the  terraces  for  fields  and  slopes  for  meadows. 
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A  lake  of  short  duration  existed  in  the  valley  upstream,  upon  whose 
lacustrine  soils  alluvial  deposits  from  the  side  walls  have  since  en¬ 
croached. 

Character  of  the  Farming 


In  lieu  of  climatic  statistics,  which  are  totally  lacking,  the  climate 
is  best  discussed  in  terms  of  natural  v'egetation  and  agriculture.  The 


Fig.  7 — l.and  utilization  mai>  of  Andorra.  The  area  of  continuous  cultivated  fields  on  the  valley 
bottoms  or  alluvial  slopes  is  shown,  whether  irriitated  or  fanned  normally.  Isolated  fields  upon  the 
shoulders  of  the  canyons  are  not  included.  Under  forest  are  shown  areas  of  accessible  timber  of  coat- 
mercial  value,  chiefly  the  mountain  pine;  but  the  stand  varies  greatly  and  generally  the  board  foot 
measure  is  not  high. 

Land  of  over  4S°  slope  is  distinguished:  much  of  it  has  slight  timber  value;  most  is  barren  even  of 
sheep  forage;  some  of  it  has  talus  which  menaces  the  tilled  lands  below.  The  upland  pastures  include 
the  plas,  grassy  plateaus  used  largely  for  sheep,  and  the  comiir,  green  parks  devoted  to  cattle  and  hones. 
Many  of  the  high  knobs  of  the  north  are  covered  with  pasture  of  sorts  to  the  summits:  elsewhere  it  is 
topography  rather  than  climate  that  limits  the  altitude  of  grass.  Mixed  forest  and  grassland  has  been 
mapped  according  to  predominant  use.  The  scale  is  approximately  t  :  zqo.ooo. 

olive  stops  at  the  Spanish  gate  of  Andorra.  The  chestnut  and  walnut 
are  found  only  in  the  neighborhood  of  the  lowest  village,  Sant  Julia 
(950  meters).  The  live  oak  occupies  sunny  slopes  in  the  basin  of 
Andorra  la  \’ieja.  The  climate,  always  rude,  increases  in  severity 
very  quickly  with  altitude.  Many  valleys  are  entirely  subalpine  and 
alpine  in  character.  In  less  than  three  hours  of  thalweg  road  one  may 
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pass  from  harvest  r>’e  to  green  rye.  On  the  plain  of  Andorra  (1000 
meters)  grain  is  harv’ested  from  July  first  to  the  tenth.  At  Encamp 
(1300  meters)  the  harvest  is  nine  days  later.  At  Lo  Serrat  (1600 
meters)  harv'est  is  not  till  the  twentieth  of  August  when  some  plowing 
of  fields  for  the  next  season’s  crop  has  already  begun.*  This  rapidity 
of  increasing  rudeness  of  climate  is  shown  by  the  table  of  duration 
of  the  dormant  period  of  vegetation.’ 


Table  I — Duration  of  the  Dormant  Period  of  Vegetation 


ELEVATION  j 
(meters) 

DORMANT  PERIOD 

VH.hlATlON  i 

1 

LOC.ALITY 

BEGINNING 

1 

END 

DURATION 

(months) 

Broadleaf 

evergreens 

IMain  of 

.Andorra  i 

1029 

Dec.  15 

Jan.  15 

I 

I.a  Massana  I 

1252 

Dec.  I 

Feb.  15 

2H 

Dei'idiious 

Kneanip 

1266 

Dec.  II 

Feb.  15 

>2 

( )rdino  1 

LW 

Dec.  1 5 

Feb.  28 

1  1 

Soldeu 

I«25 

Oct.  15 

Apr.  15 

6 

Coniferous 

;  Cortals  d’Encamp 

i860 

Oct.  15 

Apr.  15 

6 

sulKilpine 

Lo  Serrat 

1600 

Oct.  I 

Apr.  30 

7 

Hordes  d’Incles 

1825 

Oct.  I 

Apr.  30 

7 

•Mpine 

Port  de  Soldeu 

2407 

Sept.  25 

June  I 

>8 

Portella  Blanca 

25 1. S 

Sept.  25 

June  15 

<9 

The  region  is  to  be  classed  as  of  a  mediterranean  climate  in  distinc¬ 
tion  to  the  dry'  mediterranean  climate  to  be  found  in  Spain  just 
outside  the  borders  of  the  country.*  Farming  is  both  of  the  irrigated 
and  normal  type.  Hay,  tobacco,  and  vegetables  are  grown  by  irriga¬ 
tion;  the  cereals  are  a  dry'-land  crop.  All  land  that  is  level  or  slopes 
that  lie  adjacent  to  and  below'  canals  on  the  valley  walls  are  irrigated. 
These  slopes  are  usually  unterraced  and  devoted  to  grass.  As  in  all 
regions  where  beasts  are  pastured  in  the  high  mountains  in  summer, 
the  greatest  part  of  the  cropped  land  is  devoted  to  hay  production 
for  feed  for  the  animals  during  the  winter  stabling.  Andorra  has 
an  excess  of  high  pasture.  Therefore  economic  pressure  for  hay  land 
as  against  field  crops  is  great.  The  more  hay,  the  more  beasts  of 

*  Maxitnilien  Sorre:  Let  M^diterran^nnet:  l^tude  de  gfegraphie  biologique,  Paris. 

■Q13.  p.  415.  For  excellent  tecUont  on  Andorra  see  alto  pp.  29-33  and  412-453. 

’  Ihid..  p.  416.  For  further  information  on  the  botany  of  Andorra  tee  Paul  Coutturier  and  Michel 
GandoRer:  Florule  de  la  R^publique  d'Andorre,  Bull.  Sot.  Botan.  de  France,  Vol.  60.  1913,  pp  524-531 

»nd  550-557. 

•  Octave  Mengel:  Caract^re  climatique  de  Font-Romeu  et  de  Mont-Louit  tirF  det  conditiont 
K^n^ralrt  de  la  circulation  de  I'atmotph^re  dant  let  Pyr^n^et-Orientalet,  Memorial  de  I’Ojfice  National 
UfU,  r(dnici(iue  de  France,  Vol.  l.  No.  5.  Parit.  1923.  p.  13. 
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Andorran  ownership  on  the  uplands.  The  number  of  cuttings  of 
grass  varies  from  one  on  the  natural  prairies  at  the  edge  of  the  pks 
to  four  on  the  irrigated  fields.  There  is  in  Andorra,  considering  the 
Mediterranean  type  of  climate,  a  remarkable  flow'  in  the  streams. 
That  the  uplands  have  a  significant  duration  of  snow  cover  is  an 
element  in  this  condition,  but  the  relative  levelness  of  the  uplands  as 
well  as  the  number  of  lakes  plays  a  part.  There  is  always  an  excess 

of  water  for  the 
amount  of  land  to 
which  it  can  be 
easily  conveyed. 

The  cereals  are 
largely  rye  and 
barley.  The  people 
eat  black  bread. 
Where  there  are 
gentler  breaks  in 
the  valley  walls  and 
farmable  slopes  ex¬ 
tend  up  to  the  pla 
lev'el,  r\’e  occupies 
the  top  fields.  Else¬ 
where  rye  is  grown 

Fig.  8 — Sketch  map  showinR  the  highest  limits  of  cultivation  on  On  the  shoulders  of 
the  plain  of  .\ndoiTa.  The  highest  field  is  at  1500  meters  up  the  Madriu:  CanV'On  Walls 

liere  tobacco  is  grown  in  a  well  shaded  valley  refrigerated  by  a  cold  / 

stream  and  visited  every  evening  by  a  cold  valley  wind  None  of  the  These  highest  fields 
limits  of  cultivation  represented  on  this  map  are  climatic:  they  are  Andorra  lie  at 

to{>ographic  and  due  to  soil  conditions.  (Based  on  Chevalier's  map  of 

.Andorra.  1 : 50.000.)  1 850  meters  and 

are  not  infrequent¬ 
ly  an  hour’s  tramp  from  the  nearest  house.  The  isolated  position  of 
the  fields  represents  largely  a  search  for  sunlight.  The  deep  gorges 
and  their  alluvial  cones  may  have  but  a  few  hours  of  sun  during  the 
day:  the  high  fields  are  out  of  the  gorge  on  the  sunny  exposure  of  the 
valley. 

The  question  of  sunny  slope  and  shady  slope  is  of  utmost  impor¬ 
tance  in  mountain  climates,  the  more  so  because  at  high  altitudes  air 
temperatures  in  the  shade  are  critically  low.  Each  group  of  peoples 
has  a  set  of  names  to  correspond  to  the  two  slop>es.  The  Catalan  calls 
the  sunny  slope  the  sola,  solatia,  or  solane  and  the  shady  slope  the 
ubaga,  obaga,  or  ubach.  Every  inch  of  the  solatia  is  cultivated,  but 
the  ubaga  almost  literally  belongs  to  anyone  who  wants  it.  In  so  far 
as  production  goes,  the  ubaga  is  almost  negligible.  And  yet  the  ubaga 
is  farmed,  and  the  condition  of  slopes  may  be  so  favorable  that  it  is 
farmed  as  high  as  the  solatia:  indeed,  frequently  the  greater  the 
altitude  on  the  ubaga,  the  greater  the  percentage  of  sunlight.  But 
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the  crops  on  the  shady  side  are  commonly  so  slight  or  even  precarious 
as  to  have  relative  unimportance.  It  may  be  stated  as  a  principle  of 
mountain  geography  that  the  shady  slope  can  be  farmed  as  extensively 
as  the  sunny  but  that  the  two  vary  greatly  in  economy.  Also,  the 
higher  the  altitude,  the  less  the  difference  in  the  economy  of  the  two 
slopes.  However,  I  do  not  think  that  the  climatic  limit  of  agriculture 
of  one  sort  or  another  has  been  reached  by  the  Andorrans.  Matters 
of  accessibility,  distance,  difficulty  of  carrying  manure  to  the  fields 
and  crops  to  the  granges,  and  unwillingness  to  encroach  upon  pasture 
lands,  as  well  as  unfavorable  soils  on  the  plas,  are  factors  which  all 
obviously  play  a  part.  It  would  almost  be  easier  to  determine  a  lower 
climatic  limit  for  grain  in  the  gorges  than  an  upper  limit.  In  the 
valleys  the  sunlight  duration  is  so  short  that  the  season  necessary  for 
maturing  grain  is  lengthened.  In  places  men  may  sow  one  grain  crop  in 
the  autumn  before  in  an  adjacent  field  the  grain  of  that  year  is  harvested. 
The  land  must  then  either  lie  fallow  a  year  or  be  put  into  field  crops. 

Tobacco  is  the  most  distinctive  crop  of  Andorra.  It  had  its  start 
when  smuggling  was  a  recognized  profession.  Today  smuggling  is 
no  longer  what  it  was,  partly  because  of  the  unfavorable  exchange 
since  the  war.  Andorra  uses  Spanish  currency,  and  the  peseta  is 
much  more  nearly  normal  than  the  franc.  But  the  amount  of  tobacco 
grown  in  .Andorra  is  far  in  excess  of  national  needs.  I  have  no  con¬ 
fidence  that  this  tobacco  pays  duties  when  it  is  exported,  and  it 
would  have  been  a  breach  of  hospitality  to  have  made  inquiries. 
(Mimatically,  the  interesting  thing  regarding  tobacco  is  that  the 
highest  cultivated  fields  in  the  basins  of  Andorra  and  the  valley  end  of 
high  .Arinsal  are  devoted  to  it.  The  highest  field  in  the  basin  of 
.Andorra  (1500  meters)  lies  in  the  side  valley  of  Entremesaigues.  Sun¬ 
light  duration  is  short  (on  September  15,  with  the  tobacco  still  on  the 
stalk,  there  was  but  eight  hours  of  sunlight),  the  canyon  is  refrigerated 
by  an  icy  stream,  and  it  suffers  in  the  evenings  from  cold  mountain 
w  inds.  Tobacco  is  every-where  given  the  best  lands.  These  fields  have 
the  advantage  of  being  close  to  summer  pastures  and  so  to  manure. 

Other  agricultural  products  of  Andorra  are  potatoes,  garden 
vegetables,  buckwheat,  ry^e,  and  barley.  A  few  vines  exist  near  Sant 
Julia,  the  lowest  community.  Vine  culture  is  restricted  because  with 
better  transportation  one  is  able  to  buy  wines  from  the  Lerida  region 
of  Spain,  and  the  grapes  are  tcxlay  used  for  raisins. 

There  are  to  the  best  of  my  knowledge  no  areal  statistics  on  land 
utilization  in  Andorra.  In  lieu  of  exact  data  I  offer  the  accompanying 
map.  This  is  based  largely  upon  personal  observation,  though  certain 
facts  for  its  construction  were  interpreted  from  the  single  existing 
contour  map  of  the  country.* 

•  An  excellent  contour  map  on  the  scale  of  i :  50.000  with  a  2S-meter  contour  interval  made  by 
Marcel  Chevalier  and  accompanying  his  work,  Andorre,  Chamb^ry,  1925.  M.  Chevalier  is  an  authority 
on  the  Keology  and  physiography  of  the  country  and  has  published  many  articles  thereon. 
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Pastoral  Activities 

As  with  many  mountain  communities,  the  true  basis  of  Andorran 
economy  is  pastoral.  They  have  much  more  pasture  land  than  thev 
themselves  can  use.  Hence  great  numbers  of  beasts,  largely  sheep, 
with  a  sprinkling  of  goats,  come  into  the  country  annually  from 
Spain  and  France.  Spain  alone  will  rent  privileges  for  30,000  head. 
The  revenue  from  the  rents  amounts  to  many  thousands  of  pesetas 
each  year.  The  least  desirable  lands  and  the  most  remote  are  allotted 
to  the  foreign  animals.  They  are  in  the  country  from  June  24,  the 
fete  of  St.  Jean,  to  September  28,  the  fete  of  St.  Michel.  Other 
than  that  the  shepherds  keep  their  flocks  to  the  proper  pastures 
and  that  they  be  out  of  the  country  by  a  definite  date  there  is  but 
one  requirement.  It  may  be  demanded  that  for  three  nights  the 
beasts  be  (}uartered  on  the  higher  fields  for  the  sake  of  the  manure. 
It  is  a  common  custom  in  the  Pyrenees  to  quarter  animals  on  fields 
at  night,  the  smaller  groups  being  enclosed  in  a  movable  stockade. 
Thus  the  animals  are  forced  to  cover  the  field  systematically  with 
droppings. 

The  migration  of  beasts  has  brought  about  the  Spanish  fairs  of 
Le  Seu  on  November  6  and  Organya  from  November  27  to  Decem¬ 
ber  4.  The  French  transhumants  descend  earlier,  and  there  is  a  fair 
at  Ax-les-Thermes  on  September  13  and  14.  The  fairs  within  Andorra 
are  yet  earlier,  and  it  is  interesting  to  note  that  the  farther  downstream, 
the  later  the  date  of  the  fair.  Thus  we  have  the  fair  at  Encamp  on 
September  10,  at  Andorra  la  \Aeja  on  September  27,  and  at  Sant  Julia 
on  October  5  and  6.  The  fair  in  Andorra  la  Vieja  is  the  most  im¬ 
portant,  as  this  is  the  date  of  the  descent  of  the  Spanish  beasts.  The 
animals  are  largely  sheep;  about  one  in  twenty  of  the  Spanish  animals 
in  1927  were  goats.  Mares  and  mules  and  even  pigs  are  turned  upon 
the  pla,  but  rarely  the  cattle.  They  find  better  herbage  on  the  comas, 
and  they  will  feed  on  terrain  too  wet  underfoot  for  the  sheep. 

This  aspect  of  herding  involves  only  a  small  number  of  men. 
The  French  sheep  are  guarded  by  Frenchmen.  The  Spaniards  are 
inclined  to  bunch  their  herds  and  turn  them  over  to  Andorran  shep¬ 
herds.  These  men  live  aloft  for  three  to  four  months  in  a  crude  stone 
shelter  with  a  single  blanket  against  the  night.  The  herds  are  always 
under  the  sky.  If  at  first  too  cold,  the  sheep  are  driven  to  lower 
altitudes  for  the  night.  A  certain  number  of  the  beasts  are  locally 
owned.  The  communes  of  Encamp  and  Canillo  have  little  farm  land 
and  much  pla  pasture  and  own  most  of  the  16,000  or  17,000  sheep  of 
Andorra.  The  local  people  keep  their  goats  in  the  villages  the  year 
around,  so  as  to  profit  from  the  milk.  A  small  amount  of  sheeps 
and  goats’  cheese  is  made  at  a  definite  period  in  the  summer,  the 
cheese  being  divided  between  the  shepherd  and  the  owner. 

The  second  phase  of  the  transhumance  is  the  migration  of  bea.sts 
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of  the  Andorran  villages  to  the  better  and  usually  less  distant  pastures. 
This  involves  mostly  beef  cattle,  mares,  and  their  mule  offspring. 
.Andorra  is  too  isolated  for  dairying,  and  in  any  case  the  tradition 
of  the  Pyrenees  favors  beef  cattle  rather  than  milch  cows.  The  raising 
of  mules  is  one  of  the  chief  sources  of  local  income.  These  animals 
usually  descend  earlier  than  the  other  animals  from  the  pla.  They 
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Fio.  9 — The  sheep  and  goats  from  the  Andorran  uplands,  migrating  to  Spanish  plains  for  winter 
forage,  come  down  through  Escaldes  a  thousand  at  a  time. 

Fig.  10 — One  of  the  most  charac  teristic  sights  of  Andorran  autumn  is  the  tobacco  hanging  from  the 
windows  to  dry. 


come  down  in  time  to  profit  from  the  grass  growth  on  the  valley 
meadows  after  the  last  cutting  of  the  hay  and  to  fertilize  the  fields 
before  the  autumn  plowing.  The  hay  of  the  valleys  is  not  even 
sufficient  for  the  winter  stabling  of  all  the  Andorran  beasts.  The 
.Andorrans  frequently  buy  rights  to  pasture  sheep  in  winter  on  Spanish 
farms  as  far  south  as  L^rida. 


Industry  and  Communication 

There  is  so  little  industry’  and  such  poor  communication  that  not 
much  may  be  said  of  either.  An  exception  in  the  past  was  the  contra¬ 
band  industry’  and  today  is  the  lumbering  industry.  Brutails,  writing 
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in  1904,  said  that  the  contraband  industry  was  the  chief  source  of 
revenue.  Rios,  writing  in  1920,  says  it  is  negligible.  Some  of  the 
well-to-do  men  of  the  country  today  are,  however,  the  smugglers 
of  a  few  years  ago.  The  government  took  half-hearted  steps  from 

time  to  time  to  reduce 
smuggling,  but  one  im¬ 
agines  that  such  legis¬ 
lation  was  merely  a 
diplomatic  gesture.  It 
is  more  than  likely  that 
mules  and  tobacco  are 
still  smuggled  through 
the  lonely  ports  of  the 
frontier. 

That  Andorra  was 
heavily  forested  at  one 
time  seems  beyond 
doubt.  The  name  of 
the  country  is  reputed 
to  have  come  from  a 
Moorish  word,  Aldarra, 
meaning  “place  thick 
with  trees.”  There  are 
iron  ores  of  value  in 
the  country’,  and  a  veiy 
heavy’  drain  was  put 
upon  the  timber  by  the 
early  Catalan  forges, 
whose  numerous  ruins 
are  still  to  be  seen. 
Today  fuel  wchkI  is  an 
important  item,  but 
lumbering  is  carried  on 
in  every  permanent 
community.  The  con¬ 
struction  of  a  sawmill 
is  an  easy  matter,  for  there  are  power  streams  every’where;  and  large 
quantities  of  logs  are  shipped  out  of  Andorra  la  \'ieja  by  motor  trucks 
into  Spain.  The  communes  have  complete  freedom  to  cut  in  their 
forests.  There  is,  I  should  judge,  a  greater  subtraction  of  trees  than  is 
supplied  by  the  annual  increase.  If  this  is  so  it  is  especially  unfor¬ 
tunate,  for  water  resr)urces  constitute  the  outstanding  asset  of  the 
country’,  and  the  stream  flow  may  well  be  damaged  by  future  excessive 
deforestation. 

The  manufacturing  industry’  is  very  slight.  Cigarettes  and  cigars 


Fig.  II — Canyon  aKricultural  land  pictured  from  above  at 
high  noon.  Most  of  the  day  such  canyons  have  much  shade. 
The  narrow  fields  have  a  45  per  cent  slope.  The  line  of  trees 
between  the  rock  and  the  field  to  the  left  marks  acanal.  as  do  the 
lines  in  the  field. 
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are  [iroduced  there  by  a  tobacco  factory'  as  well  as  by  cottage  industry'. 
Matches  for  local  use  are  made.  There  is  a  factory  at  Escaldes  for 
w(x)len  blankets  and  scarfs,  chiefly  for  Andorran  use  as  wraps  and 
caix's.  Escaldes  has  four  inns,  three  of  them  of  good  size,  which  have 
flourished  because  of  the  curative  properties  of  the  local  hot  springs. 
The  country  has  a  mtxlest  summer  tourist  season,  supported  by 
Catalans  from  Barcelona.  There  are  in  all  the  villages  primitive  but 


Fig.  1 2 — The  central  square  in  Andorra  la  V'ieja  is  deserted  under  a  noon  sun.  The  clear-cut  shadows, 
the  .Sfianish  awnings,  the  ever-flowing  fountain,  and  a  mountain  for  a  background  are  all  typical  of 
the  country. 

decent  inns;  even  in  the  remote  villages  hostelries  flourished  in  the 
days  when  smugglers  might  be  beleaguered  en  route  to  France. 

The  industrial  future  of  Andorra  lies  in  its  iron  ores,  there  being 
deposits  in  the  region  of  Ransol,  at  Port  Negre,  the  Coma  of  Claro, 
near  the  Pic  de  la  Mariana,  and  in  the  valley  of  Ordino.  I  examined 
the  first  deposits.  They  were  largely  hematite  with  some  brown 
limonite  and  carbonate  ores.  The  deposit  which  outcrops  prominently 
on  the  valley  wall  appeared  to  be  important  and  could  be  obtained, 
at  first  at  least,  by  quarrying.^”  In  the  fall  of  1927  a  franchise  for 
e.xploitation  of  iron  ores  was  granted  to  a  French  syndicate.  This 
involves  the  building  of  a  road  out  of  the  Ordino  Valley  into  France, 
perhaps  by  a  pass  2546  meters  above  sea  level.  There  was  a  time  when 
It  seemc*d  as  if  a  Spanish  syndicate  were  to  have  the  franchise;  but  at 
the  last  moment  it  was  found  that  the  Spaniards  had  inserted  in 
the  agreement  a  clause  giving  them  the  right  to  levy  toll  on  all  auto- 


“  For  the  compoeition  of  the  ore#  tee  Marcel  Chevalier,  op.  cit. 


232 


THE  GEOGRAPHICAL  REVIEW 


mobiles  using  the  roads  which  they  were  to  construct.  The  Andorrans 
were  indignant:  no  one  should  ever  levy  tolls  upon  Andorra.  The 
Spaniards  were  thrown  out.  The  tradition  of  independence  was 
maintained. 

Andorra  has  two  roads.  One,  a  fine  and  much  used  highway 
built  by  Spain  through  the  good  offices  of  the  Bishop  of  Urgel,  runs 
from  Seo  d’Urgel  past  Sant  Julia  and  Santa  Colomba  to  Andorra  la 
V’ieja  and  has  been  recently  continued  to  Escaldes  and  Encamp. 
Immediately  upon  proceeding  beyond  Encamp  one  is  forced  to  climb 
a  difficult  mountain  side  through  a  chaos.  It  is  little  wonder  that 
engineering  difficulties  here  baffled  further  road  construction.  France 
has  built  a  post  road  from  L’Hospitalet  (1436  meters)  to  Soldeu  (1825 
meters)  over  the  Port  d’Env^alira  at  2407  meters  altitude.  The 
postman  does  the  route  from  Soldeu  to  Andorra  daily  on  foot  unless 
the  weather  is  too  inclement.  The  round  trip  takes  about  eight  hours. 
From  Andorra  to  Seo  d’Urgel  one  travels  by  motor  bus  in  an  hour. 
Both  France  and  Spain  maintain  telegraph  systems  in  Andorra  as 
well  as  postal  systems.  In  the  last  year  Andorra  has  instituted  its 
own  postal  seiA'ice.  The  country  has  had  no  money  for  public  im¬ 
provements,  the  taxes  being  merely  a  poll  tax.  No  public  official  is 
paid  a  salary.  No  army  or  formal  police  force  is  maintained.  The 
schools,  Catalan  and  French,  are  supported  by  those  who  use  them. 
The  Spanish  schools  are  supported  by  the  Church.  The  ancient 
bridges,  mule  paths,  the  house  of  government  -known  as  the  Casa 
del  V’all  and  perhaps  as  quaint  a  national  monument  as  you  will 
find — have  had  little  care.  The  routes  out  of  the  country,  other  than 
those  mentioned,  are  wild  mountain  trails  developed  by  the  smugglers 
and  not  overadvertised.  The  length  of  these  routes  to  the  outside 
world  is  eight  to  twelve  hours,  the  true  way  of  measuring  mountain 
distances. 


Quality  of  Life 

The  real  Andorra  is  not  easily  discovered.  Ordinarily  a  traveler 
sees  only  the  permanent  villages,  which  are  not  unlike  other  Catalan 
villages  in  France  or  Spain  Iwth  in  appearance  and  organization  of  life. 

Villages  such  as  Sant  Julia,  Andorra  la  Vieja,  and  Escaldes  are 
in  fine  valleys,  on  a  highw  ay,  and  have  a  brisk  trade.  There  one  finds 
automobiles  and  farm  machinery.  There  is  plenty  of  food,  and  health 
and  happiness  abound.  But  life  in  Andorra  can  be  very  meager  and 
primitive. 

The  most  characteristic  element  in  Andorran  life  lies  in  the  high 
villages  or  in  the  little-visited  hinterland,  the  pki  country.  The  high 
villages,  or  cortals,  are  the  equiv'alents  of  the  mayen  communities 
of  the  Swiss.  They  are  situated  on  the  lowest  alp,  or  mayen,  on  a  line 
between  the  highest  fields  and  the  lowest  limits  of  high-level  pastures. 
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Thus  the  fields  benefit  from  the  manure  deposits.  There  are  in  addi¬ 
tion  hordes,  or  isolated  houses,  frequently  at  higher  elevations  than 
the  cortals.  The  cortal  of  Lo  Serrat  is  at  1560  meters.  The  hordes 
of  Hncamp  are  at  2008  meters.  The  zone  of  precarious  agriculture 
is  between  1600  and  1850  meters.  Above  that  are  wild  prairies,  hence 
the  hordes.  The  highest  permanent  habitations  are  at  Soldeu  at  1825 
meters.  In  1897  when  there  were  5210  persons  in  the  country,  there 
were  1042  houses. 

There  is  a  regular  and  characteristic  sequence  of  seasonal  migra¬ 
tions.  When  the  cattle  mount  in  the  spring,  the  entire  family  may 
go  to  the  temix)rar>'  village  to  herd,  mow%  and  plant.  With  the  descent 
of  the  cattle  in  autumn,  the  temporary  villages  are  again  inhabited. 
Harvests  are  made,  fields  are  manured,  and  plowing  is  done.  Again 
in  midwinter  certain  families  may  return  to  these  villages  with  the 
cattle  to  profit  from  the  hay  stored  there  at  a  time  when  the  hay  in 
the  lower  granges  is  exhausted.  Christmas  is  frequently  celebrated 
in  these  high-level  homes.  The  time  which  the  family  may  spend  in 
the  temporary’  villages  may  be  hardly  less  than  that  spent  in  the 
permanent  villages.  The  differences  between  them  lie  in  the  size  and 
number  of  the  houses,  the  furnishings,  and  the  unkempt  nature  of  the 
higher  houses.  Essentially  the  upper  villages  are  storage  depots  for 
hay  and  manure. 

Changes,  however,  are  coming  fast.  Roads  now  enter  Andorra 
from  two  sides.  Economic  independence  is  giving  way  before  a 
changing  and  improved  economy  and  a  growing  import  and  export 
trade.  This  trade  is  more  Spanish  than  French;  indeed,  because  of 
the  low-level  route  to  Spain  and  the  proximity  of  an  active  city  there, 
Seo  dT’rgel,  Andorra  has  always  been  more  Spanish  in  culture  than 
French.  There  are  two  electric  light  plants  in  the  country;  it  was 
something  of  a  shock  to  find  the  woman  in  the  primitive  Jonda  at 
Soldeu  abandoning  her  hearth  cookery  for  that  of  electricity.  The 
national  costumes  are  no  longer  seen.  At  the  fetes  modern  instru¬ 
ments  have  replaced  the  bagpipe  and  flute.  The  Charleston  is  danced 
on  the  streets.  There  was  opened  in  1928  a  trans- Pyrenean  railway 
which  skirts  the  border  of  the  little  country.  But  there  will  always 
be  individuality  to  Andorra.  A  mountain  is  always  a  mountain,  a 
mountaineer  always  a  mountaineer,  and  the  country  still  holds  its 
rustic  mountain  peace. 


AN  EXPEDITION  TO  THE  CENTRAL  ANDES 
1926  to  1928 


Karl  Troll 

University  of  Munich 

IN  1926,  thanks  to  the  aid  of  several  German  authorities  and  insti¬ 
tutions,  I  was  able  to  set  out  on  an  expedition  to  the  Central 
Andes,  an  expedition  which  in  the  first  place  had  for  its  object 
investigations  in  glacial  and  in  botanical  geography.  By  favorable 
circumstances  I  was  enabled  to  extend  the  journeys  and  researches 
over  more  than  two  years  and  thus  to  place  the  whole  enterprise  on 
a  much  broader  geographical  basis.  The  territory'  covered  extends 
from  the  23rd  degree  of  latitude  on  the  Argentine-Bolivian  border 
approximately  to  the  northern  end  of  the  Titicaca  plateau  and  from 
the  Pacific  coast  to  the  Oan  Chaco  and  the  edge  of  the  Amazon 
basin  (see  Fig.  i). 

My  preliminary  studies  in  Kurope  pertaining  to  biological  and 
botanical  geography,  to  morphology  and  glaciology,  as  well  as  to 
questions  of  agricultural  geography  enabled  me  to  disjxmse  with  the 
help  of  scientific  collaborators  and  thus  gave  me  the  advantage  of 
being  entirely  free  and  independent:  at  the  conclusion,  howev'er,  1 
had  occasion  to  work  four  months.  May  to  August,  1928,  within  the 
organization  of  a  larger  expedition,  the  Andean  Expedition  of  the 
German-Austrian  Alpine  Society,  whose  purpose  was  the  opening  up 
of  the  Cordillera  Real  to  alpine  sport. 

The  first  problem  of  the  glaciological  investigations  was  the 
shifting  of  the  climatic  zones  during  the  Ice  Age,  which  was  to  be 
specially  tested  on  the  plateau  area  of  interior  drainage.  In  order  to 
elucidate  this  question  it  was  necessary  to  make  researches  into  the 
geological  history,  establishing  therein  some  new'  divisions.  Thus 
the  problem  proved  to  be  a  very'  extensive  one,  at  best  promising 
solution  only  in  rough  outlines. 

In  the  realm  of  botanical  geography  we  have  at  our  disposal  the 
fundamental  works  of  Thecxior  Herzog  on  the  vegetation  of  central 
Bolivia,  which  with  their  accurate  floristic  and  geographical  data 
have  raised  a  great  many  new  questions.  These  researches  have  l)een 
continued  through  the  vast  still  unexplored  regions  of  the  Altiplano, 
the  Western  Cordillera,  the  northeastern  slope,  the  Rio  Grande  and 
Pilcomayo,  so  that  a  complete  vegetation  map  of  the  whole  Central 
Andes  is  now  under  preparation.  The  new'  researches  on  vegetation 
are  based  on  a  collection  which  comprises  nearly  4000  specimens. 
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liased  on  these  researches  are  the  agricultural  studies  which 
envisage  a  system  of  agricultural  geography,  contemplating  not  only 
the  productivity  but  also  the  economic  aspect,  degree  of  civilization, 
relations  to  social  and  geopolitical  questions,  systems  of  crop  rotation, 
reciprocal  relations  between  agriculture  and  cattle  raising,  etc. 
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Fk;.  1 — Map  showing  the  author's  routes  in  the  Central  Andes,  i.  area  surveyed  in  detail;  2,  main 
ranges  of  the  Andes;  3,  lesser  ranges;  4,  eastern  border  of  Puna  blocks:  s.  eastern  border  of  Andes. 
Scale  I  :  K. 250.000. 


CORRIX'TIONS  TO  THE  MaP 

In  view  of  the  low  standard  of  the  cartographical  information 
about  the  country,  particular  care  had  to  be  devoted  to  mapping. 
The  routes  of  the  journeys,  which  aggregate  some  12,000  kilometers, 
were  established  for  the  most  part  on  the  maps  and,  as  far  as  the 
scientific  questions  allowed,  were  chosen  to  cover  new  territorv*. 
from  such  journeys  it  was  revealed  that  our  knowledge  of  many 
sections  was  wholly  erroneous,  not  only  our  topographical  conceptions. 
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but  also  our  knowledge  of  places.  In  one  part  of  the  territory  visited 
I  had  the  advantage  of  using  as  a  base  for  my  studies  our  present 
knowledge  in  the  condensed  form  in  which  it  appears  on  the  La  Paz 
and  Puno-Rio  Beni  sheets  of  the  Millionth  Map  of  Hispanic  America, 
published  by  the  American  Geographical  Society.  It  was  astonishing 

what  fundamental  changes  had 
to  be  made  even  on  these  sheets 
which  were  carefully  compiled 
from  all  data  in  existence, as  the 
following  corrections  instance: 

1.  Near  Sorata,  between 
the  Cordillera  Real  and  the 
Cordillera  de  Apolobamba,  the 
Eastern  Cordillera  is  not  in¬ 
terrupted  but  only  slightly  de¬ 
pressed.  It  extends  continu¬ 
ously  over  Tacacoma,  Ayata, 
and  Amarete  with  peak  alti¬ 
tudes  of  5000  to  5200  meters, 
but  its  representation  is  entirely 
missing  on  all  present  maps. 

2.  On  the  eastern  shore  of 
the  Salar  de  Uyuni  the  Cerrode 
Tunopa  has  to  be  completely 
canceled,  for  it  is  identical  with 
the  Cerro  de  Tahua  on  the 
northern  shore.  In  its  place, 
and  instead  of  the  pampas 
joining  in  the  south,  there  is  a 
hilly  country  with  a  pronounced 
chain  structure. 

3.  The  principal  part  of  the  Cordillera  de  los  Frailes,  a  mountain 
range  stretching  from  north  to  south  (south  of  the  Rio  Mulatos- 
Potosf  Railroad)  with  a  crest  that  attains  more  than  5000  meters, 
is  missing  on  the  present  maps. 

4.  The  whole  province  of  Ayopaya,  situated  between  the  Cordil¬ 
lera  de  Quimsa  Cruz  and  the  Cordillera  de  Cocapata  and  .shown  as 
unsurv^eytxi  in  the  La  Paz  sheet,  must  be  totally  remapped  both  as 
to  location,  river  system,  and  settlements,  as  well  as  to  the  structure 
of  the  mountains. 

Detailed  topographic  surveying  was  carried  out  with  photo- 
grammetrical  equipment  in  the  surroundings  of  La  Paz  and  in  the 
Cordillera  Real,  especially  in  the  latter  zone  by  the  alpinist  expedition. 
The  Cordillera  was  triangulated  as  a  whole,  and  its  most  important  and 
interesting  sections  were  also  surveyed  by  means  of  photogrammetry. 


Fig.  2 — The  dr>’  canyon  of  the  Paica  River, 
affluent  of  the  l.a  Paz  River. 


Flu.  4 

Fki-  3 — Agriculture  in  the  Yunpas  zone.  In  the  foreground  old  and  new  plantations  of  coca  in 
terTacf"!  in  the  middle  ground  plantation  of  rice  and  bananas. 

Fk;.  4_Djy  wood  vegetation  of  the  Sacambaya  Valley  (province  of  Ayopayo)  with  quebracho 
(Schinofwisj  and  great  cactus  (Ulala). 


237 


238 


THE  GEOGRAPHICAL  REVIEW 


The  Eastern  Cordillera  and  the  Mapiri  Region 

The  first  journey  was  into  the  Cordillera  Real  and  the  Cordillera 
Quimsa  Cruz,  their  glacial  foreland  in  the  region  of  La  Paz,  as  well  as 
the  gorge  of  the  La  Paz  River  through  the  Cordillera.  The  diluvial 
sediments  were  divided  in  two  principal  groups,  ancient  and  recent 


Fig.  5 — Tlic  old  shore  line  of  the  ancient  Lake  Minchin  at  the  AullaKas  hill  near  Lake  I'oop6:  white 
line  of  calcareous  tufas,  at  the  foot  of  the  hill  recent  sand  dunes. 


detrital  deposits,  which  near  La  Paz  are  separated  by  a  zone  of 
v'olcanic  tufa.  The  recent  detrital  deposits  constitute,  in  the  shape  of 
a  complete  glacial  series,  the  superficial  covering  of  the  .Altiplano. 
deeply  cut  by  the  erosional  valley  of  the  La  Paz  River.  Both  the 
volcanic  tufa  and  the  vertebrate  fossils  of  the  ancient  diluvial  formation 
discovered  by  Professor  A.  Posnansky  are  of  importance  for  further 
age  determinations.  The  first  trip  was  to  the  shores  and  islands  of 
Lake  Titicaca,  and  it  proved  possible  to  ascribe  to  one  and  the  same 
age  the  ancient  high  lake  level  and  the  ancient  detrital  formation  of 
La  Paz  and  also  the  glacial  deposits  of  the  Cordillera  Real  in  the  region 
of  the  Quecahahuira  near  Achacachi. 

The  second  journey  led  through  the  apparent  gap  between  the 
Cordillera  Real  and  the  Cordillera  de  Aix)lobamba  into  the  tropical 
rubber  region  of  Mapiri  and  back  through  the  province  of  Munecas. 
This  trip  was  a  success  in  many  respects.  The  Cordillera  was  visited 
from  Sorata  to  Charasani,  where  in  several  places  it  is  cut  by  deep 
gorges  similar  to  that  of  the  La  Paz  River.  These  depressions  in  the 
crest  of  the  Cordillera  (to  nearly  5000  meters)  imply  that  the  climatic 
divide  corresponds  not  with  the  mountain  axis  but  with  the  water 
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Kk;.  6 — The  new  course  of  the  DesaKuadero  River  above  its  discharge  into  Lake  Poop6. 


in(k*ntt“d  valleys  at  the  forest  limit  of  eastern  Bolivia  and  produces 
unrivaled  contrasts  of  vegetation.  In  the  region  of  Mapiri  the  first 
indications  of  Pleistocene  uplift  were  seen  on  the  edge  of  the  moun¬ 
tains  in  eastern  Bolivia  in  the  shape  of  wide  gravel  sheets,  which  lie 
at  4(K)  meters  above  the  valley  bottoms. 


The  Desaguadero  River 

During  November  and  December,  1926,  I  took  part  in  a  journey 
down  the  Desaguadero  River,  organized  by  Professor  Posnansky, 
from  Lake  Titicaca  to  Lake  Poop6,  which  promised  me  a  solution 
of  the  jjlacial  problems  of  the  Altiplano,  following  the  former  studies 
of  Isaiah  Bowman  on  the  same  river.  The  difference  of  age,  recog¬ 
nized  by  Bowman,  between  the  northern  and  southern  lakes  of 
the  Altiplana— named  by  him  Lake  Ballivi^n  and  Lake  Minchin 
respectively — was  confirmed:  the  southern  lake  near  Challapata, 
which  is  situated  on  Lake  Poop6,  could  be  correlated  with  the  more 
recent  glacial  deposits  of  the  Azanaque  Mountains.  It  is  true  I  did 
not  find  the  southern  end  of  the  northern  lake  near  the  Fairweather 
Gap,  so  named  by  Bowman,  but  much  more  to  the  south.  The 
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Fig.  7 — A  chulpa  village  between  Ullotna  and  Callapo  (Desaguadero  River). 


vertebrate  deposits  of  Ulloma,  completed  by  new  discoveries  made 
on  the  Desaguadero  below  Nazacara,  proved  to  be  of  the  same  age 
as  Lake  Ballividn  and  the  ancient  diluvial  formation. 

An  unexpected  discovery  was  a  modern  shifting  of  the  lower  course 
of  the  Desaguadero.  It  occurred  in  1922  and  involved  a  lateral  dis¬ 
placement  of  12  kilometers  over  a  distance  of  30  kilometers.  It  was 
a  consequence  of  a  two-meter  rise  in  the  level  of  Lake  Poop6  during 
the  last  20  years,  since  the  surv'ey  made  by  Neveu-Lemaire,  a  rise 
which  became  manifest  by  the  depth  measurements,  by  inundated 
land  vegetation,  and  by  the  disappearance  of  islets.  From  Lake 
Poop6  I  traveled  by  land,  following  the  Lacahahuira,  the  still  unex¬ 
plored  drain  of  Lake  Poop6,  through  the  south  of  Carangas  to  the 
Salar  of  Coipasa  and  to  the  Chipaya  Indians,  the  unique  vestige  of 
the  primitive  population  of  the  Altiplano,  who,  though  only  200  to 
300  in  number,  have  completely  preserved  their  own  language,  habits, 
and  purity  of  race.  Together  with  the  already  half-amalgamated 
Urus  of  the  Desaguadero  they  belong  to  the  large  family  of  the 
Aruacos. 

Across  the  Altiplano 

Another  trip,  which  lasted  three  months,  led  from  La  Paz  right 
across  the  Altiplano,  where  complementary'  observations  were  to  be 
made  regarding  the  glacial  problem,  through  the  Western  Cordillera, 


Fig.  8 — The  round  thatched  huts  of  the  Chipaya  Indians  near  the  Salar  of  Coipasa 
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down  into  the  West  Coast  desert  at  Tacna,  through  the  nitrate  section, 
and  hack  over  the  southern  part  of  the  Altiplano  (province  of  Lipez) 
into  the  valleys  of  the  upper  Pilcomayo  system  to  Potosi.  On  the 
outward  journey  the  Western  Cordillera  was  crossed  in  its  highest 
and  widest  part,  in  the  Sajama  section,  on  the  return  near  the  borax 


Fig.  9 — Chiiiaya  Indians  in  their  original  costume 


lake  of  ('hilcaya,  where  the  outer  slope  to  the  desert  still  carries  a 
pronounctxi  marginal  character,  as  to  climate  and  vegetation.  The 
most  remarkable  sight  in  the  visited  section  of  the  Western  Cordillera 
is  the  vast  quenuales,  I^olylepis  groves,  which  grow  at  between  4200 
and  45(X)  meters  altitude  on  all  mountain  slopes.  On  the  coast, 
the  signs  of  recent  uplift  were  examined  in  their  relation  to  the  accu¬ 
mulation  of  the  large  desert  table-lands.  On  the  trip  over  the  southern 
•Mtiphino  the  extension  of  Lake  Minchin  was  traced  so  far  that  a 
rather  detailed  map  of  it  can  be  drawn. 

On  the  eastern  slope,  indications  of  a  post-Tertiary  uplift  were 
first  noticed  in  the  provinces  of  Chichas.  From  the  region  of  La 
Quiaca  on  the  Argentine  border,  a  strikingly  low  region  stretches 
m  the  longitudinal  direction  of  the  range  as  far  as  and  beyond  Sucre, 
which  1  have  namc*d  the  Chichas-Chuquisaca  Depression.  In  it 
diluvial  gravel  sheets  lie  high  above  the  rivers  (400  to  500  meters) 
and  rise  eastward  still  higher  over  the  valley  bottoms.  They,  too, 
carry  vertebrate  fossils  like  the  ancient  diluvial  strata  of  the  Desa- 
(?uadero,  indicating,  as  do  the  high  lying  gravel  sheets  of  Mapiri, 


Flo.  12-  Xhe  Rlacial  lake  Tolcacota  in  the  Cordillera  of  Muflecas  near  .Amarete. 
about  S'XKi  meters. 

Flo  13 — The  moral n«^dammed  Aichucota  Lake,  Cordillera  Real. 
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a  rising  of  the  mountains.  In  order  to  trace  these  gravel  sheets  east¬ 
ward,  I  undertook  another  extended  trip,  examining  the  southwestern 
sections  of  the  Andes  from  the  Argentine  border  to  the  latitude  of 
La  Paz,  for  which  the  works  of  Oscar  Schmieder  provided  a  valuable 
basis. 

Cross  Sections  to  the  Eastern  Plains 

The  journey,  from  August,  1927  to  March,  1928,  consisted  of  four 
cross  sections  through  the  Eastern  mountains  to  the  Gran  Chaco  and 
the  savana  of  Santa  Cruz,  then  a  course  paralleling  the  northeastern 
slope  of  the  Eastern  Cordillera  to  the  latitude  of  La  Paz,  the  region 
of  the  Yungas.  From  Potosf  and  Sucre  the  way  led  through  the 
province  of  Cinti  to  Tarija,  where  between  the  valleys  of  Cinti, 
Pilcomayo,  and  Pilaya  I  found  the  high  closed  basin  of  Culpina;  from 
Tarija  to  the  Argentine  border  near  La  Quiaca;  and  through  the  wood¬ 
lands  on  the  upper  Bermejo.  North  of  the  Pilcomayo  I  proceeded 
into  the  Chaco.  This  was  in  the  dr>’  season,  but  I  only  reached  the 
border  of  the  hilly  country  against  the  plain  properly  so-called.  The 
way  back  to  Sucre  and  the  second  descent  to  the  lowlands,  over  the 
Rfo  Grande  and  \’alle  Grande  to  Santa  Cruz,  led  through  the  northern 
continuation  of  the  regions  1  had  already  crossed  on  the  Bermejo; 
but  this  continuation  was,  from  a  botanical  point  of  view,  wholly 
unknown.  It  was  important  furthermore  because  it  provided  connec¬ 
tion  between  the  regions  explored  by  Herzog  and  K.  Fiebrig. 

The  transition  from  the  humid  land  v'egetation  of  the  eastern  edge 
of  the  Andes  and  the  intermontane  type  occurs  here,  so  to  speak,  in 
two  steps.  The  first  step  coincides  with  the  steep  slope  from  the  Puna 
to  the  outer  border  of  the  mountain  chains,  where  the  continuous 
humid  forests  of  the  border  are  limited  by  a  belt  of  Pcxiocarpus, 
Alnus,  and  Myrtaceae.  Thence  follows  first  a  band,  of  varying  width, 
of  grassland  with  scattered  groves  of  the  aforementioned  trees  and 
heathlike  bush  formations.  A  second  sharp  border  line  marks  the 
step  to  the  continental  Puna  formations,  in  a  line  that  goes  from 
Cuesta  de  Sama  near  Tarija  over  the  Cordillera  de  Sombreros  to  Cerro 
de  Achachi.  The  vegetation  of  the  free  and  open  heights  is  in  absolute 
contrast  with  that  of  the  deep  valleys.  In  these,  as  in  northern 
Bolivia,  great  drought  and  warmth  prevail,  increasing  eastward  with 
the  lowering  of  the  valley  bottom  and  presenting  yet  more  abrupt 
transition  with  the  moist  forests  of  the  east.  In  the  Rio  Grande 
region  these  dry  valley  formations  are  much  more  widely  displayed 
than  in  the  Pilcomayo,  where  they  occupy  only  narrow  ravines.  But 
at  the  same  time  in  the  north,  at  the  high  elevations,  the  humid 
grasslands  and  groves  penetrate  far  into  the  mountains. 

Rich  in  surprises  was  the  journey  through  the  province  of  Ayopaya. 
Only  hydrographically  does  it  belong  to  the  Yungas  zone,  inasmuch 


Fig.  14 — Illampu  iicak  from  the  east.  Cordillera  Real. 


Ayopaya  all  the  valleys  are  dry,  resembling  those  of  southeastern 
Bolivia  (Pilcomayo,  Ri'o  Grande,  etc.);  and,  as  there,  above  the  dry 
forests  of  the  lowlands  (quebracho  forests),  the  moist  meadow's  and 
groves  extend  farther  into  the  mountains,  so  here  also  humid  grass¬ 
lands  and  mixed  forests  of  Podocarpus,  Alnus,  and  Myrtaceae  domi¬ 
nate  the  altitudes.  Thus  it  may  be  said  that  botanically  and  generally 
physiographically,  Ayopaya  belongs  not  to  northeastern  but  to 
southeastern  Bolivia. 
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as  its  numerous  valleys  unite  in  the  Rio  Ayopaya,  which  flows  to  the 
Beni  system.  As  regards  climate  and  vegetation  it  constitutes  a  kind 
of  interandean  basin,  not  penetrated  by  the  forests  and  the  climate 
of  Vungas.  The  subtropical  ceja  forests,  which  cover  the  north¬ 
eastern  length  of  the  Cordillera  de  Quimsa  Cruz,  extend  only  as  far 
as  the  water  divide  between  the  La  Paz  and  Ayopaya  rivers.  In 
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The  Yungas 


The  last  part  of  the  journey  was  to  the  Yungas,  and  especially 
to  the  Yungas  in  its  narrow  sense,  the  Yungas  of  Inquisivi  and  La  Paz. 
The  restriction  of  the  term  “Yungas”  to  these  provinces,  in  accordance 
with  the  local  conception,  has  a  certain  justification.  For  only  the 
provinces  of  North  Yungas,  South  Yungas,  and  Inquisivi  have  been 
capable  of  continuous  and  dense  settlement  in  connection  with  an 
intensive  agriculture,  the  principal  crops  being  coca  and  coffee.  Nor 
IS  It  by  chance  that  such  settlements  have  arisen  just  there.  The 
botanical  mapping  has  proved  that  the  section  of  the  Yungas  which 
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today  is  well  populated  and  cultivated  was  not  naturally  wofxiland 
like  the  zone  of  the  “subandean  woodlands”  as  a  whole,  which  from 
a  geographical  standpoint  are  called  Yungas,  but  half-open  lands,  a 
kind  of  savana,  i.e.  pajonales  with  interspersed  trees  and  bushes. 
This  “island”  of  open  formation  forms  a  zone  running  with  the  moun¬ 
tains  from  southeast  to  northwest  and  crossing  the  Yungas  valleys, 
containing  the  chief  settlements  of  Suri,  Cajuata,  Circuata,  Irupana, 
Ocobaya,  Chulumani,  Coripata,  Arapata,  and  Coroico  as  though  they 
were  strung  on  a  chain.  The  zone  corresponds  to  a  depression  in  the 
mountains,  a  depression  which  seems  to  be  characterized  by  a  drier 
climate.  So,  also,  we  can  explain  two  oflFshoots  of  this  open  cultivated 
zone  towards  the  w'est,  which  follow'  the  two  deep  valleys  of  Tamam- 
paya  and  Coroico  but  strictly  speaking  are  developed  only  on  the 
sunny,  northerly  exposed  valley  slopes,  with  the  chief  settlements  of 
Chirca,  Villa  Aspiazu,  Yanacachi,  Huancan^,  and  Sandillani. 

The  Cordillera  Real  Again 

In  April,  1928  I  joined  in  La  Paz  the  Andean  expedition  of  the 
German-Austrian  Alpine  Society,  with  which  I  passed  the  months  of 
May,  June,  and  July  in  the  High  Cordillera  (Cordillera  Real).  The 
scientific  work  done  here  w  as  founded  upon  that  preceding.  The  chief 
feature  was  a  topographical  survey  of  the  Cordillera,  which  for  its 
display  of  magnitude  perhaps  represents  the  mightiest  of  the  whole 
Andean  system.  Probably  only  the  Cordillera  Blanca  of  northern 
Peru  and  the  Cordillera  of  the  Chilean-Argentine  border  compare  with 
it.  The  survey  comprises  a  triangulation  from  La  Paz  to  Sorata, 
including  all  the  Cordilleran  peaks,  an  accurate  topographical  elaliora- 
tion  of  the  region  of  Ancohuma  and  Illampu,  that  of  Huayna-Potosf 
and  Condoriri,  and  the  valley  bowl  of  La  Paz.  All  the  other  items  are 
added  to  this  network  of  triangulation  by  means  of  detailed  sketches. 
The  new’  map  provides  a  picture  which  deviates  essentially  from  the 
present  conceptions  and  ev'en  from  the  special  representation  by 
Conway.  For  instance,  the  structure  of  the  highest  mountain  massif 
in  Ancohuma  and  Illampu  has  been  completely  changed;  the  north¬ 
eastern  slope  shows  several  spurs,  more  than  5000  meters  high,  which 
advance  towards  the  Yungas  zone  and  contain,  amongst  other  fea¬ 
tures,  the  newly  discov'ered  Tiquimani  b(xiy  (5800  meters).  The 
slope  to  the  Altiplano  also  is  highly  articulated  by  a  system  of  far- 
penetrating  valleys,  where  I  found,  besides  the  moraine-dammed 
lakes  already  known,  a  series  of  new'  ones.  More  important  than  the 
detailed  articulation  of  the  mountain  is  its  location  at  the  great 
divide  between  the  spheres  of  influence  of  the  Atlantic  and  central 
plateau  climates.  The  sudden  drop  of  the  ridge  from  Illampu  by 
more  than  1000  meters  to  the  Cordillera  de  Chuchu  is  recognized  as 
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a  tfctonic  phenomenon.  The  granitic  batholith  which  forms  the 
nucleus  of  the  mountain  is  proved  to  be  both  complicated  in  structure 
and  asymmetrical,  occupying  a  large  area  in  the  east — to  within  the 
woodlands,  whereas  on  the  west  it  scarcely  extends  beyond  the  crest 
of  the  Cordillera. 

Here  the  glaciological  studies  were  consummated.  I  finally 
succe«led  in  explaining  former  inconsistencies  in  the  Pleist(x:ene 
physiography  of  the  region.  The  recent  glacial  period  of  the  present 
classification  has  to  be  divided  again  into  two  separate  ice  epochs. 
The  great  gravel  sheets  which  form  the  Alto  de  La  Paz  belong  to  the 
penultimate  glacial  epoch;  the  terrace  on  which  the  principal  part  of 
the  city  of  La  Paz  itself  lies  belongs  to  the  last  glacial  epoch;  but  the 
formation  of  the  valley  bowl  of  La  Paz  dates  from  the  interglacial 
ep<Hh.  Compared  with  European  alpine  conditions,  these  two  last 
glacial  epcx:hs  thus  correspond  to  the  Wiirm  and  Riss  glacial  epochs; 
and  the  period  previously  called  ancient  glacial,  which  is  separated 
from  the  more  recent  one  by  the  great  interglacial  epoch,  must  be 
rcferrid  provisionally  to  the  Mindel  and  Gunz  glacial  epochs.  To  it 
Ix'long  the  large  vertebrate  deposits  of  the  Desaguadero,  as  well  as 
the  smaller  ones  near  La  Paz,  on  the  Pilcomayo,  and  at  least  the 
more  recent  strata  in  the  basin  of  Tarija. 
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AGRICULTURAL  ADAPTATION  IN  BOLIVIA 

Eduardo  Romecin 

government  of  Bolivia  proposes  definitely  to  abandon, 
for  the  present,  intensive  official  attempts  at  actual  coloniza¬ 
tion  of  the  eastern  frontier  regions  and  to  confine  its  main 
efforts  toward  increasing  the  agricultural  production  of  those  areas 
of  the  country  that  are  now  under  cultivation.  In  the  past,  schemes 
for  the  colonization  of  eastern  Bolivia  have  been  advanced  by  many 
political  leaders.  The  government  has  fostered  many  such  projects, 
freely  granting  land  for  the  purpose.  Settlers,  lured  by  the  prospect 
of  fortunes  easily  won  from  the  rich  agricultural  resources,  have  not 
been  lacking;  but,  without  exception,  these  attempts  at  colonization 
have  failed.  Potentially  rich  the  region  is,  but  to  turn  its  potentialities 
into  actualities  is  quite  another  matter.  Lack  of  capital  to  clear  the 
land  and  buy  seed  and  implements  has  played  its  part  in  the  recurring 
failures.  Nor  is  the  effect  of  tropical  diseases,  with  which  the  colonists 
had  had  no  experience  and  against  which  no  effectiv’^e  means  of 
resistance  were  provided,  to  be  discounted.  The  chief  cause  of  failure, 
however,  has  been  the  complete  lack  of  transportation  facilities  and, 
as  a  result,  absolute  inability  to  get  the  pnxlucts  of  the  farm  to  market. 

The  government  now  believes  that  these  pioneer  areas  should  be 
reserved  for  the  future  when  the  population  of  the  country^  shall  have 
increased  to  a  number  which  the  present  cultiv^ated  areas  cannot  sup¬ 
port  even  though  developed  to  their  maximum  capacity,  when  the 
actual  need  of  raw  materials  will  drive  men  to  seek  new  lands.  How¬ 
ever,  when  that  time  comes  these  frontier  regions  will  not  be  new 
lands  in  the  sense  that  their  possibilities  are  unknown.  It  is  the 
present  purpose  to  study  them  thoroughly,  to  appraise  their  resources, 
to  work  out  the  best  methcxls  of  settlement  so  that,  when  the  time 
for  colonization  comes,  it  can  be  accomplished  without  waste  of  life 
and  capital;  and  to  plan  for  the  dev^elopment  of  each  section  according 
to  the  agricultural  activities  best  suittxl  to  it.  It  is  believed  that 
colonization  of  the  frontier  when  it  is  undertaken  must  be  on  a  large 
scale  with  provision  for  broad  communal  organization  if  the  great 
physical  obstacles  that  have  defeated  all  prior  attempts  are  to  be 
overcome.  Meanwhile  companies  with  large  capital  will  be  allowed 
to  study  particular  areas  and  create  settlements  under  scientific 
principles.  Aside  from  such  individual  efforts,  however,  it  is  the 
purpose  of  the  government  to  foster  the  agricultural  development  of 
the  country  as  a  whole. 
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Agricultural  Classes  of  Bolivia:  the  “Colonos” 

Four  classes  make  up  the  agricultural  life  of  Bolivia:  the  com¬ 
munity  Indians;*  white  landed  proprietors  who  usually  live  in  the 
towns  and  visit  their  haciendas  only  at  sowing  and  harvest  time;  the 
maxordomos,  usually  of  mixed  blood,  who  operate  the  haciendas 
under  authority  from  the  owners;  and  the  colonos,  or  peons.  To  these 
may  he  added  limited  groups  of  Indians  and  others  who  now  have 
small  holdings  of  their  own.  The  community  Indians,  except  as  they 
are  subject  to  the  laws  and  traditions  that  govern  their  communal 
life,  are  independent.  The  communal  holdings  are  usually  in  the 
more  isolated  districts,  and  methods  of  cultivation  are  most  primitive; 
but  the  community  Indians,  by  virtue  of  their  independence,  are 
able  to  add  to  their  earnings  by  fishing,  carrying,  or  hiring  out  in  the 
mines,  according  to  the  locality  in  which  they  live.  They  seem 
contented  with  their  lot  and  do  not  enter  into  the  present  agrarian 
problem. 

The  colonos  constitute  the  largest  agricultural  class.  It  is  frequently 
stated  that  the  colonos  are  bound  to  the  haciendas  to  which  they 
are  attached.  If  they  are  bound  it  is  by  their  own  traditions  and 
not  by  any  law  of  the  land.  It  would,  perhaps,  be  more  accurate  to 
say  that  the  owners  of  the  haciendas  are  bound  to  the  colonos,  since 
the  colonos  on  any  particular  estate  are  so  attached  to  it  and  so 
jealous  of  their  traditional  rights  and  privileges  on  it  that  it  is  almost 
impt)ssible  for  the  owner  to  dislodge  any  of  them  even  if  he  desires 
to  do  so.  The  relations  of  the  owner  and  the  colono  are,  however, 
regulattKi  by  law.  The  colono  must  give  to  the  owner  a  certain  amount 
of  service — mostly  in  the  cultivation  of  the  owner’s  land.  He  receives 
in  return  a  plot  of  land  for  his  own  use  usually  consisting  of  about 
one  and  three-quarters  acres.  These  plots  are  realloted  from  time 
to  time  in  accordance  with  a  system  of  crop  rotation  that  applies  to 
the  whole  hacienda.  They  are  generally  so  distributed  that  each 
colono  has  a  parcel  of  land  suitable  for  various  crops  and  for  pasture 
for  his  alpacas,  llamas,  sheep,  and  the  oxen  with  which  he  works 
his  own  allotment  and  the  owner’s  land. 

It  is  with  the  Highland  Indians,  and  with  the  colono  class  in  the 
first  instance,  that  the  present  plan  of  colonization  has  to  do.  Bolivia 
desires  European  colonists  but  realizes  that  her  first  duty,  as  well  as 
her  practical  duty  from  the  standpoint  of  national  well-being,  is  to 
improve  the  condition  of  that  class  of  agriculturists  that  forms  the 
larger  part  of  her  population.  Since  time  immemorial  these  Highland 
Indians  have  farmed  the  Altiplano  and  the  more  temperate  valleys  of 
the  eastern  ranges  of  the  Andes.  They  love  the  land.  They  are 
adapted  to  the  region.  They  hav^e  an  inherited  system  of  cooperative 

■Compare  G.  M.  McBride:  The  Agrarian  Indian  Communities  of  Highland  Bolivia,  Amer. 
Gtop.  See.  Research  Ser.  No.  j,  1921. 


250 


THE  GEOGRAPHICAL  REVIEW 


farming.  They  are  a  hard-working  people  and,  under  organized 
leadership,  work  efficiently.  Whatever  policy  the  government  adopts 
must  give  first  consideration  to  their  needs  and  their  capacities.  It 
is  with  these  people  that  colonization  must  begin. 

Colonization,  in  this  sense,  has  quite  a  different  definition  from 
that  usually  accepted.  It  does  not  mean  the  seeking  of  new  farm 
lands  in  unsettled  territory.  It  means  the  utilization  to  their  mrxi- 
mum  productivity  of  all  of  the  farm  areas  now  under  cultivation- 
on  the  allotments  of  the  colonos  in  order  that,  with  greater  acre^e 
returns,  their  standards  of  living  may  be  elevated;  on  the  owners’ 
land  in  order  that  it  may  be  possible  to  release  larger  allotments  to 
the  colonos  or,  perhaps,  free  land  that  may  be  sold  to  him.  More 
efficient  methods  and  the  use  of  modern  machinery  will  increase  the 
acreage  that  can  be  handled  by  the  individual  colono.  The  ultimate 
result  expected  is  increase  in  the  number  of  independent  land- 
owners  and  increase  in  farm  products  for  feeding  the  urban  and 
mining  population.  It  is  believed  that,  under  methods  of  cultivation 
of  the  highest  possible  efficiency,  the  present  population  will  not  be 
sufficient  to  till  the  soil  and  harvest  the  crops  and  that  room  will 
therefore  be  provided  for  European  colonists  on  the  more  temperate 
lands  for  which  they  are  better  adapted  rather  than  in  the  tropical 
or  subtropical  regions  of  the  Oriente  of  which  they  have  no  experience. 
All  of  these  areas  lie  near  centers  of  population ;  most  of  them  are  near 
transportation  routes  actual  or  feasible. 

Problem  of  the  Cochabamba  Valley 

There  can  be  no  doubt  of  the  desire  of  the  Highland  Indian  to 
possess  land  of  his  own.  Proof  of  it  is  seen  in  the  land  boom  at  Cocha¬ 
bamba  that  followed  the  completion  of  the  railroad  from  Oruro  to 
Cochabamba  in  1916.  Prices  of  land  in  the  Cochabamba  Valley  rose 
in  some  cases  to  as  high  as  $2000  (U.  S.  currency)  an  acre,  and  even 
at  such  prices  there  was  not  sufficient  land  available  to  supply  the 
demand.  The  reason  for  this  great  rise  in  land  value  was  pinfold : 
first,  the  normal  effect  of  large  numbers  of  prospective  buyers;  and. 
second,  the  characteristic  attitude  of  the  white  landowners  of  holding 
out  against  selling  land  to  Indians.  The  cause  of  the  boom,  itself, 
was  the  prospect  of  a  railway  route  by  which  farm  products  could  be 
shipped  directly  to  the  mining  districts  of  Oruro  and  Potosf  and  the 
towns  and  cities  of  the  Altiplano.  These  prospects,  however,  were  not 
fulfilled  because  the  exorbitant  shipping  rates  demanded  by  the  rail¬ 
road  ate  up  the  profits,  so  that  there  was  nothing  left  to  pay  on  the 
obligations  incurred  in  the  purchase  of  the  land.  The  result  has  been 
heavy  mortgages  and  general  depression.  The  railroad  has  now  l>een 
extended  to  Cliza,  but  there  has  been  no  land  boom  there. 
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The  problem  of  the  Cochabamba  Valley  is  a  difficult  one.  It 
involves  both  reduction  in  railway  rates  to  a  point  where  the  valley 
farms  can  profitably  raise  and  ship  their  products  to  the  market 
and  assistance  to  the  farmer  in  getting  land  at  reasonable  prices.  It 
is  probable  that  the  government  must,  in  the  first  instance,  confine 
its  efforts  to  help¬ 
ing  those  farmers 
who  are  in  the  pos¬ 
session  of  land  to 
a  more  efficient 
handling  of  it.  This 
will  bring  about  a 
need  for  more  colo- 
nos  and  w  ill  release 
more  land  to  be 
allotted  to  their 
individual  use  in 
return  for  their  ser¬ 
vices  on  the  owners’ 
land.  With  the  in¬ 
dependent  owners 
of  small  farms  there 
is  the  problem  of 
substituting  some 
form  of  cooperation 
and  supervision  to 
replace  the  mayor- 
domo  and  the  com¬ 
munal  form  of  gov- 
ernment  (which 
includes  many  fea¬ 
tures  of  actual  com¬ 
munity  systems)  to 
which  they  have 
been  accustomed  on  the  hacienda.  To  manage  farms  of  their  own 
efficiently  they  must  have  considerable  instruction  and  advice  until 
they  have  adjusted  themselves.  What  the  government  hopes  to  work 
out  among  these  independent  farmers  is  some  form  of  the  communal 
system  applied  to  the  operation  of  the  farms  but  not  affecting  their 
individual  ownership. 


Fig.  I — Agricultural  regions  of  Bolivia,  i,  rubber  forest  region; 

3,  eastern  potential  grazing  region;  3,  Chaco  quebracho-grazing  region; 

4,  Yungas;  5,  corn  and  general  farming  region;  6,  Central  Andean  crops 
and  grazing  region;  7,  arid  Andean  grazing  region.  Scale  1:19,500,000. 
(The  boundary  between  Bolivia  and  Paraguay  is  according  to  the 
author.  Compare  the  note  “The  Bolivia- Paraguay  Boundary  Dis¬ 
pute,”  Geogr.  Rev.,  Vol.  19,  1929.  PP-  iSi-iS3  — Edit.  Note.) 


An  Agrarian  Policy 

The  government  hopes  also  to  arrive  at  some  plan  for  releasing 
more  land  for  individual  ownership.  Limiting  the  size  of  the  large 
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estates  has  been  suggested.  It  is  recognized,  however,  that  such  a 
method  would  be  revolutionary:  it  has  never  worked  elsewhere  in 
South  America.  The  government  desires  that  its  agrarian  policy  shall 
be  in  all  respects  evolutionary  rather  than  revolutionary.  Much 
thought  is,  therefore,  being  given  to  developing  a  plan  for  the  purchase 
of  land  by  the  government  for  redistribution  in  small  plots  at  a 
reasonable  price  and  on  easy  terms.  It  is  to  be  understood  that  these 
plans  for  readjustment  apply  not  to  the  Cochabamba  Valley  alone 
but  to  all  of  the  farming  areas  outside  the  community  holdings. 

In  fact  the  working-out  of  a  national  land  tenure  system  for  the 
Indians  would  seem  to  be  one  of  the  most  necessary  items  in  the 
solution  of  the  whole  agrarian  problem.  Theoretically  the  Indians 
can  purchase  and  hold  land  in  any  part  of  the  country;  but,  in  practice, 
the  owners  of  the  large  estates  object  to  selling  land  to  them.  This 
attitude  is  the  natural  attitude  of  |x*ople  who  have  been  landowners 
for  generations  toward  relinquishing  any  part  of  their  holdings.  They 
are  influenced  also  to  some  extent  by  the  fear  that  the  increase  in 
individual  ownership  w  ill  bring  about  a  decrease  in  their  own  available 
labor  supply.  It  is  certain,  however,  that  the  Indian  colonos  on  the 
luiciendas  work  more  efficiently  on  the  plots  of  land  allotted  to  them 
for  their  individual  use  than  on  the  haciendas.  It  is  believed,  therefore, 
that,  with  a  scientific  distribution  of  larger  acreage,  the  introduction 
of  modern  farm  t(X)ls,  improved  methods  of  cultivation,  better 
marketing  agencies,  and  well  considered  laws  for  the  protc*ction  of 
the  Indian  farmer,  his  standard  of  living  could  be  greatly  elevated 
and  his  usefulness  as  a  citizen  correspondingly  increased.  Gradual 
progress  toward  indiv  idual  ownership  of  the  land  for  the  most  capable 
Indians  is  the  problem  which  the  government  is  trying  to  solve. 

The  community  Indians  are  bound  to  their  system  by  strong 
traditions  and  practices  that  reach  far  back  of  the  Spanish  Conquest 
and  even  of  the  Inca  Conquest.  In  spite  of  the  fact  that  their  holdings 
are  now,  in  general,  confined  to  the  less  desirable  areas — districts 
off  the  main  routes — they  seem  contented!  with  the  communal  system. 
There  is  much,  however,  that  can  be  done  to  improve  farming  methods 
on  these  communal  holdings  as  well  as  on  the  Altiplano  as  a  whole. 
Better  methods  of  fertilization,  of  crop  rotation,  of  cultivation,  and 
of  marketing  would  greatly  increase  the  aggregate  production  of  the 
.\ltiplano.  Dairy^  breeds  of  the  more  hardy  species  have  been  suc¬ 
cessfully  tried  out,  and  their  distribution  should  be  extended.  This 
will  involve  a  thorough  study  of  problems  of  stock  feeding  and  the 
introduction  of  forage  and  grain  crops  to  supplant  or  supplement 
the  present  system  of  natural  grazing.  The  chief  difficulty'  in  intrtxluc- 
ing  mcxlern  methods  will  be  encountered  in  dealing  with  the  com¬ 
munity  Indians,  whose  present  methods  are  deeply  rooted  in  century- 
old  traditions. 
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The  Problem  in  the  Yungas 

In  the  Yungas  region  the  chief  problem  is  scarcity  of  labor.  There 
are  no  such  large  numbers  of  colonos  on  the  Yungas  estates  as  on 
those  of  the  highlands:  12  to  20  families  to  an  estate  is  the  rule  in  the 
former,  while  in  the  latter  it  may  be  from  60  to  150  families  or  more, 
according  to  the  location.  Estates,  also,  are  in  general  much  larger 
than  in  the  highlands,  and  allotments  of  land  to  the  colonos  are 
correspondingly  larger.  Harvesting  of  the  coca  crops,  as  well  as  the 
coffee  and  cacao  crops,  requires  skilled  labor;  and  the  owners  must 
therefore  depend  upon  their  own  colonos  for  this  work.  Fortunately 
there  is  little  or  no  overlapping  of  the  harv^est  seasons  of  these  crops. 
At  certain  times  of  the  year,  however,  outside  labor  must  be  sought 
for  the  cultivation  of  the  crops,  particularly  for  weeding  the  coca 
plants.  The  Highland  Indians  are  the  source  of  this  labor,  but  they 
arc  not  adapted  to  the  semitropical  environment  of  the  Yungas. 
Change  of  climate  and  tropical  diseases,  particularly  malaria,  make 
the  Highland  Indian  fearful  of  the  Yungas  and  seriously  limit  the 
capacity  for  work  of  those  who  brave  the  dangers.  Concerted  efforts 
are  being  made  by  the  Society  of  Proprietors  of  the  Yungas  to  combat 
malaria,  and  it  is  hoped  that  the  Rockefeller  P'oundation  may  even¬ 
tually  be  able  to  assist  in ‘the  work. 

The  Society  of  Proprietors  of  the  Yungas  is  an  association  of  the 
owners  of  the  Yungas  estates  organized  for  the  control  of  the  coca 
trade,  the  development  of  roads,  and  the  collection  of  local  taxes. 
These  taxes  are  of  two  sorts:  a  toll  tax  imposed  upon  the  Indian 
packer  for  use  of  the  roads  and  an  export  tax  on  the  coca  which  is 
paid  by  the  producer.  Both  taxes  are  applied  to  the  maintenance  of 
roads.  The  Society  has  now'  definitely  undertaken  to  solve  the  labor 
problem.  One  meth(xi  pro{X)sed  is  to  import  Highland  Indians  in 
relays  for  short  peri(xls  only.  Another  is  to  construct  motor  roads  to 
carry  the  heavy  traffic — coca,  coffee,  sugar,  and  rice — to  the  Altiplano 
and  thus  release  for  farm  work  a  considerable  body  of  laborers  who 
are  more  or  less  acclimated  to  the  Yungas  but  who  find  an  occupation 
more  to  their  liking  in  the  transportation  of  goods  over  the  trails 
between  the  Yungas  and  the  Altiplano.  Intnxluction  of  modern  ma¬ 
chinery  adapted  to  use  in  the  region  will  do  much  to  reduce  the  number 
of  laborers  netxied  for  tilling  the  soil  and  cultivating  the  crops. 

Work  on  the  motor  roads  is  well  under  way.  Construction  on 
the  extension  of  the  railroad  to  the  Yungas  has  now  been  abandoned, 
and  a  motor  road  paralleling  the  railroad  has  been  completed  to  the 
present  end  of  the  railroad,  while  construction  is  now  under  way  on 
two  branch  roads  from  this  point  which  will  be  extended  to  Ubana 
and  Coroico  respectively.  The  country  is  confronted  with  many 
other  transportation  problems,  all  of  which  are  under  study  in  the 
Ministry  of  Public  Affairs. 
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Agricultural  Schools 

One  of  the  greatest  needs  of  the  country  is  agricultural  schools. 
Bolivia  has  now  two  such  institutions.  The  recently  established 
school  at  Tarija  has  36  students,  the  much  older  school  at  Cochabamba 
about  80.  The  average  age  of  the  students  is  between  18  and  21 
years.  Complaint  is  made  that  these  schools  are  technical  rather  than 
practical.  Their  students,  with  the  exception  of  a  few  who  go  back 
to  their  own  farms,  are  in  training  for  laboratory  and  office  positions 
in  the  Ministry  of  Agriculture.  The  real  need  of  the  country  is  for 
schools  to  train  young  men  in  modern  methods  who  will  go  out  to 
positions  as  mayordomos  on  the  haciendas  or  to  farms  of  their  own. 
Intermediate  schools  of  agriculture  located  in  the  various  farming 
districts  are  needed,  where  instruction  can  be  given  in  the  peculiar 
problems  of  the  district  and  in  the  methods  and  machinery  best 
suited  to  their  solution.  These  schools  should  be  located  on  experi¬ 
mental  farms  or  operated  in  collaboration  with  near-by  haciendas 
and  small  farms,  so  that  instruction  may  be  given  practical  applica¬ 
tion  on  the  land.  There  are  no  experimental  farms  in  Bolivia.  They 
are  particularly  needed  for  the  demonstration  of  modern  farm  ma¬ 
chinery.  The  farming  districts  are  so  widely  separated,  however, 
that  it  is  doubtful  if  any  centrally  located  experimental  farm  would 
solve  the  problem.  A  traveling  exhibit  of  farm  machinery  would 
perhaps  be  more  practical.  To  send  practical  farmers  to  study 
conditions  in  other  countries,  and  students  to  specialize  intensively 
in  the  various  phases  of  the  farming  industry,  would  be  more  beneficial 
than  to  graduate  large  numbers  of  men  trained  only  in  laborator>- 
and  office  technique.  In  addition  to  agricultural  training,  education 
of  a  practical  sort  adapted  to  the  needs  and  abilities  of  the  people  is 
the  great  need  of  all  the  farming  districts  for  whites  as  well  as  for 
Indians.  Only  by  better  education  can  a  desire  for  higher  standards 
of  living  be  aroused  and  developed  that  will  lead  to  the  demand  for 
greater  acreage  returns. 

Proposed  Studies 

Unfortunate  circumstances  have  in  the  past  prevented  Bolivia 
from  recognizing  her  more  vital  problems;  but  we  are  now  awakening 
to  our  needs  and  our  potentialities.  We  have  begun  first  with  the 
reform  of  our  finances.  The  Kemmerer  Mission  has  studied  our 
financial  status  and  has  made  recommendations  that  we  are  now 
attempting  to  put  into  practice.  Once  the  finances  of  the  countr>- 
are  on  a  firm  basis,  the  study  of  our  natural  resources  will  follow. 
Mining  has  been  our  basic  source  of  income;  but,  great  as  is  our 
mineral  wealth,  the  expansion  of  our  population  forces  us  to  look 
to  the  development  of  our  agricultural  resources. 
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There  should  be,  first  of  all,  statistical  knowledge  of  our  needs 
and  resources — general  at  first,  more  intensive  as  the  work  proceeds. 
No  agricultural  statistics  have  been  gathered  in  the  past,  and  we  are 
at  present  organizing  machinery  for  the  collection  of  the  simple  but 
complete  information  that  is  our  first  need.  Later  more  intensive 
studies  will  have  to  be  made.  Our  areas  of  present  cultivation  are 
concentrated  around  the  centers  of  population,  at  the  mining  centers, 
and  along  the  main  transp>ortation  routes;  but  our  tillable  lands 
extend  to  the  edge  of  the  tropics.  A  precise  knowledge  of  the  area 
and  production  of  our  cultivated  lands  is  essential  as  well  as  a  knowl¬ 
edge  of  the  character  of  the  lands  most  easily  available  for  future 
colonization,  of  the  crops  best  suited  to  them,  and  of  the  capacity  of 
the  market  for  those  crops.  Areas  in  the  northern  rubber  forest  are 
still  a  mystery  as  to  e.\tent  and  productivity,  as  are  also  the  eastern 
grazing  llanos  and  the  C'haco  quebracho-grazing  region. 


THE  STAGNATION  AND  DISSIPATION  OF  THE 
LAST  ICE  SHEET 


Richard  Foster  Flint 
Yale  University 

I''HK  aim  of  the  argument  that  follows  is  to  show’  that  the  last 
ice  sheet  that  covered  New  England  and  neighboring  regions 
did  not  retreat  as  has  been  believed  hitherto,  but  that  it 
stagnated  and  disintegrated  in  situ.  To  make  the  case  clear,  it  is 
presented  in  this  way:  An  initial  situation  is  assumed  analogous 
to  that  which'  obtained  in  New  England  for  some  time  prior  to  the 
dissipation  of  the  last  Pleistocene  ice.  W  ith  this  situation  as  a  start¬ 
ing  point,  two  different  methods  of  ice  dissipation  are  successively 
considered.  These  are  (i)  retreat  of  the  ice  due  to  e.xcess  of  melting 
over  alimentation,  with  the  preservation  of  a  well  defined  glacier 
front;  and  (2)  dissipation  of  the  ice  as  a  “dead”  or  stagnant  mass 
resulting  from  total  loss  of  forward  motion  while  at  its  maximum 
southward  extent.  The  expectable  consequences  of  each  method  of 
disappearance  are  deduced.  The  deduced  consequences  are  then 
compared  with  the  field  facts,  and  the  conclusion  is  reached  that  the 
ice  sheet  in  this  region  lost  its  motion  and  melted  away  in  place. 
The  detailed  criteria  of  stagnation  have  been  worked  out  during 
two  years’  continuous  study  of  Connecticut,  but  they’  apply  equally 
well  to  other  areas. 

The  “Norm.vl  Retreat"  Explanation 

W’e  have  as  an  initial  situation  a  thick  ice  sheet  covering  a  dissected 
upland  whose  summit  levels  and  chief  drainage  lines  incline  gently 
southward.  Movement  in  the  mass  is  maintained;  consequently  a 
marginal  morainic  ridge  is  built  up  at  the  southern  edge  of  the  ice, 
beyond  which  an  outwash  apron  develops.  As  melting  came  to  exceed 
forward  motion,  the  ice  front  would  recede  northward  into  an  area 
of  gradually  increasing  relief.  The  effect  of  the  relief,  coupled  with 
melting,  would  impose  an  increasing  lobation  upon  the  ice  front. 
Local  halts  and  readvances  of  the  ice  would  result  in  the  building  up 
of  crescentic  recessional  moraines  in  parallel  series  across  adjacent 
valleys.  Steep  slopes  and  lack  of  debris  would  probably  prevent  or 
minimize  moraine  deposition  across  the  intervening  ridges.  South 
of  each  moraine,  stratified  outwash  deposits  would  be  laid  down.  In 
valleys  directed  northward,  outflowing  water  would  be  impounded 
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bftw  ccn  ice  lobes  and  valley  heads,  in  some  cases  spilling  over  divides. 
Deltas  would  be  built  up  in  the  temporary  lakes  so  formed. 

The  building  of  each  new  recessional  moraine  would  be  attended 
bv  channeling  by  proglacial  streams  of  the  moraines  already  formed, 
and  by  dissection  into  terraces  of  the  earlier  outwash.  Marginal 
streams  escaping  along  the  edges  of  valley  lobes  would  lay  down 


Fh;.  I — The  results  of  normal  glacier  retreat.  The  front  of  a  valley  ice  lobe  is  shown  in  a  position 
of  temiiorary  halt,  concurrently  building  a  looped  recessional  moraine  Proglacial  streams  are  building 
an  outwash  apron.  Down  the  valley,  the  position  of  a  former  halt  is  indicated  by  an  older  recessional 
moraine  and  outwash  apron,  now  extensively  trenched  by  the  stream  and  cut  with  concave  meander 
scars  and  local  terraces.  Contrast  with  Figures  2  and  3.  Length  of  section,  say  four  miles. 


debris  partly  on  and  partly  against  the  ice.  With  retreat  of  the  lobe 
front  these  deposits  would  become  kame  terraces.^  The  infacing 
slopes  of  these  terraces  should  exhibit  evidences  of  planation,  and 
the  bedding  should  be  correspondingly  contorted  as  a  result  of  the 
streaming  of  live  ice  past  them  during  their  deposition. 

With  the  final  retreat  of  ice  from  the  region  the  forms  left  in  the 
valleys  should  then  be  (i)  festoon-like  recessional  moraines  channeled 
by  proglacial  streams  and  (2)  outwash  terraces  of  sand  and  gravel 
exhibiting  fluviatile  bedding,  erosional  faces,  and  occasional  concave 
meander  scars.  The  longitudinal  profile  of  each  terrace  should  be  a 
curve  (a)  concave  upward  and  (b)  traceable  northward  into  a  specific 
recessional  moraine,  where  it  should  end  abruptly.  The  terraces 
near  the  lower  ends  of  the  principal  valleys  should  yield  evidence  of 
prolonged  erosion,  since  throughout  the  entire  period  of  retreat  most 
of  the  meltwater  must  have  passed  through  them  (Fig.  i).  Each 
constructional  form,  whether  moraine  or  glaciofluvial  deposit,  should 

*  R.  D.  Salisbury:  The  Glacial  Geology  of  New  Jersey,  Geol.  Survey  of  New  Jersey.  Vol.  5.  1902, 
PP.  121-124. 

W.  C.  Alden:  The  Physical  Features  of  Central  Massachusetts,  U.  S.  Geol.  Surrey  Bull.  760B, 
*924,  pp.  47-50. 
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bear  evidence  of  having  been  in  contact  with  ice  at  its  upper  or  north 
end  and,  in  the  case  of  kame  terraces,  at  the  sides  also.  No  forms 
except  eskers  should  show  that  they  were  banked  against  ice  on  the 
south. 

Objections  to  the  “Normal  Retreat”  Explanation 

When  the  explanation  outlined  above  and  its  logical  consequences 
are  checked  against  the  field  evidence,  difficulties,  inconsistencies, 
and  contradictions  app)ear.  These  will  be  considered  categorically. 

Lack  of  recessional  moraines.  Although  well  developed  marginal 
moraines  are  present  on  Long  Island,  along  the  Rhcxle  Island  shore 
line,  and  in  the  Cape  Cod  region,  recessional  moraines  do  not  exist 
in  Connecticut  or  in  Massachusetts  west  of  the  Boston  Basin.*  Further, 
none  has  been  reported  from  Vermont,  New  Hampshire,  or  the 
Hudson-Champlain  depression  in  New  York.*  In  view  of  the  great 
development  of  such  features  in  the  western  part  of  the  Great  Lakes 
territory  their  absence  throughout  the  region  to  the  east  is  striking. 

Lack  of  outwash  plains  heading  in  fosses.  Granted  for  the  sake  of 
argument  that  the  ice  could  have  retreated  without  leaving  recessional 
moraines,  at  every  halt  outwash  plains  would  have  been  banked  up 
against  the  valley  ice  fronts,  sloping  southward  with  profiles  concave 
upward.  With  retreat  of  the  ice  from  such  positions  of  halt,  the  heads 
of  these  outwash  plains  should  have  been  left  as  embankments  facing 
north  across  depressions  of  the  fosse  type.  Neither  extensive  outwash 
plains,  embankments,  nor  fosse  depressions  exist. 

Lack  of  disturbance.  Kame  terraces  are  notably  rare,  there  being 
no  more  than  a  dozen  pairs  of  them  within  the  entire  area  of  Con¬ 
necticut.  Those  present  show  (i)  continuous  ice-contact  slopes  with 
marked  salients  and  reentrants  and  (2)  stratification  unaffected  by 
crumpling  or  contortion.  If  live  ice  had  been  streaming  between  the 
terraces  during  their  construction,  the  abrupt  terrace  salients  would 
have  been  planed  away  and  the  adjacent  bedding  notably  disturbed. 

Presence  of  undisturbed  ice-contact  slopes  flanking  the  valleys.  The 
lower  ends  of  the  valleys,  especially  of  the  major  valleys,  after  being 
cleared  by  ice  retreat  must  have  carried  off  the  bulk  of  the  proglacial 
water  derived  from  farther  north.  Yet  the  actual  facts  are  these: 
the  few  large  valleys  have  suffered  negligible  proglacial  and  postglacial 
stream  erosion;  the  many  smaller  ones,  comprising  all  the  rest,  have 
suffered  absolutely  none.  In  the  overwhelming  majority  of  cases,  the 
valleys  could  not  show  signs  of  less  erosion  if  the  ice  had  melted 

•  Both  F.  B.  Taylor  and  W.  C.  Alden  have  described  "terminal  moraine"  deposits  in  Massa¬ 
chusetts.  Their  interpretations  are  discussed  by  the  writer  later  in  the  present  argument. 

A  possible  exception  to  the  statement  in  the  text  is  the  Newington  Moraine  in  southeastern  Maine 
It  consists  of  stratified  materials  and  has  been  described  as  having  been  built  up  beneath  the  sea. 

•Certain  isolated  patches  of  stratified  "Icames"  have  been  described  from  near  Bethlehem. 
N.  H..  but  were  referred  to  deposits  in  marginal  static  waters. 


LAST  ICE  SHEET 


259 


only  yesterday.  These  valleys  are  without  exception  flanked  by 
extensive  terraces  of  sand  and  gravel,  in  many  cases  far  wider  than  the 
channel  depressions  occupied  by  the  modem  streams.  With  the  excep¬ 
tion  of  a  single  reach  of  the  Connecticut  River,  the  streams  do  not 
meander;  they  impinge  but  rarely  against  the  terrace  faces,  which  are 
almost  all  deeply  indented,  pitted  ice-contact  slopes,  as  fresh  as  when 
the  retaining  glacier  masses  disappeared. 

Explanation  by  Stagnation 

The  initial  situation  again  involves  a  thick  ice  sheet  covering  an 
inclintxl  dissected  upland,  all  parts  of  which  are  above  the  level  of 
the  sea.^  But  in  this  case  it  is  assumed  that  throughout  the  period 
of  greatest  advance  the  ice  has  gradually  lost  the  capacity  to  move 
until  it  has  become  universally  stagnant. 

Differential  melting.  The  disappearance  of  the  ice,  unchecked  by 
further  forward  motion,  is  forced  to  depend  exclusively  on  the  rate  of 
melting,  which  in  turn  depends  on  the  degree  of  exposure  to  the  sun’s 
rays.  This  degree  of  exposure  is  roughly  uniform  for  the  whole  surface 
as  long  as  no  rock  material  projects  above  the  ice.  But  as  soon  as 
surface  ablation  causes  the  appearance  of  a  single  nunatak,  melting 
of  the  surrounding  ice  becomes  a  variable  factor.  The  ice  in  immediate 
contact  with  the  rock  “island”  melts  faster  than  the  rest  of  the  ice 
because  the  strong  radiation  from  the  rock  slopes  is  added  to  the  direct 
effect  of  the  sun’s  rays.  The  ice  south  of  the  rock  nrielts  more  rapidly 
than  the  ice  on  the  north  because  it  is  not  protected  by  the  rock  from 
the  sun.  The  ice  on  the  west  of  the  rock  is  melted  more  quickly  than 
the  ice  on  the  east,  because  it  is  exposed  to  the  direct  rays  of  the 
sun  during  the  afternoon,  when  the  sun  and  radiation  combined  beat 
upon  it  with  greater  heat  than  during  the  morning.  Thus  the  rate 
of  melting  is  differential;  it  is  differential  because  it  is  controlled  largely 
by  topography;  and  it  is  not  affected  by  ice  motion,  the  ice  being 
stagnant.  Once  this  principle  is  set  up,  it  needs  only  the  gradual 
api)earance  of  additional  nunataks  for  its  extension  and  their  gradual 
increase  in  size  for  its  intensification.  It  follows  that  in  time  the  ice 
must  vanish  over  the  highlands  and  must  linger  in  the  protected  low¬ 
lands. 

The  difference  in  rate  of  disappearance  between  highland  ice  and 
lowland  ice  is  increasingly  accentuated  by  the  fact  that  the  meltwater 
that  escapes  from  the  vanishing  highland  ice  necessarily  washes  the 
entire  debris  content  of  the  ice,  plus  much  of  the  surface  debris  of 
the  newly  exposed  highlands,  down  on  to  the  surface  of  the  lowland 
ice,  where  much  of  it  remains  as  an  insulating  blanket,  sheeting  over 
the  glacier  remains  and  materially  retarding  their  rate  of  melting. 

•  This  element  of  the  problem  is  considered  in  more  detail  later  in  the  argument. 
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Vegetation  may  gain  an  extensive  foothold  on  this  coating  of  glacio- 
fluvial  waste,  still  further  checking  the  melting  of  the  buried  ice  below. 

Escape  of  meltwater.  Since  the  melting  rate  around  the  base  of  the 
original  nunatak  is  greater  than  the  melting  rate  farther  from  the 
nunatak,  the  ice  surface  must  slope  inward  from  all  sides  toward 
the  rock  mass.  The  result  is  a  marginal  lake  of  meltwater  that  fringes 


Fig.  2 — The  process  of  dissipation  in  situ.  A  residual  mass  of  stagnant,  deeply  crevassed  ice  occupies 
a  valley.  It  is  flanked  by  two  marginal  lakes,  of  which  the  higher  is  dammed  by  the  ice  where  Oie 
valley  is  constricted,  and  spills  over  a  marginal  bedrock  channel  into  the  lower.  The  spillway  that 
controls  the  lower  lake  is  down  the  valley  beyond  the  near  end  of  the  diagram.  Marginal  ice-contact 
terraces  are  shown  in  section.  See  Figure  3. 

the  periphery  of  the  rock  “island”  and  that  drains  off  englacially  or 
superglacially.  As  other  nunataks  appear,  additional  lakes  develop. 
The  lakes  increase  somewhat  in  width  and  at  the  same  time  attain 
greater  and  greater  linear  extent  by  coalescence  as  the  ice  is  lowered 
by  surface  ablation  and  the  total  area  of  exposed  rock  surface  equals 
and  then  exceeds  the  total  area  of  ice  remaining  in  the  valleys.  The 
lakes  now  exist  in  pairs  that  are  marginal  to  the  ice  mass  in  each 
v^alley.  If  the  valleys  were  straight  smooth-sided  unbroken  troughs, 
the  lakes  would  not  exist;  instead  each  valley  would  contain  a  pair 
of  marginal  streams  flowing  uninterruptedly  to  the  sea.  But  the 
valleys,  being  preglacial  stream  valleys,  are  crooked.  Moreover,  they 
have  lateral  spurs  with  profiles  showing  rock  knobs  and  sags;  and  the 
divides  between  them  are  studded  with  preglacial  gaps.  Hence  the 
marginal  waters  are  impounded  back  of  individual  bends  and  spurs, 
and,  being  sealed  off  laterally  by  the  residual  valley  ice,  they  overflow 
through  the  sags  and  gaps  in  the  rock  spurs  and  divides  into  lower 
basins  also  partly  walled  by  ice.  Hence  from  the  time  of  the  first 
few  nunataks  the  proglacial  drainage  takes  the  form  of  long  irregular 
chains  of  narrow’  paired  lakes,  with  levels  descending  southward, 
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separated  by  rock  channels  and  spillways,  constantly  shifting  to  lower 
and  lower  levels  as  shrinkage  of  the  valley  ice  remnants  successively 
uncovers  lower  and  lower  spillways  in  the  preglacial  rock  surface.  In 
spite  of  the  thick  debris  with  which  the  valley  ice  is  blanketed,  melting 
along  the  ice  margins  is  continuous  and  relatively  rapid  because  of 
the  marginal  concentration  of  drainage.  Concentration  results  in 


Kir..  3 — The  results  of  dissipation  in  situ.  The  ice  has  melted  out  of  the  valley  shown  in  Figure  2. 
The  lake  terraces  are  drained,  and  their  faces  appear  as  exact  counterparts  of  the  margins  of  the  former 
ice  mass.  Kettles  appear  here  and  there  on  their  surfaces.  The  spillway  channel  is  abandoned,  and 
the  postglacial  run-oflf  follows  its  preglacial  course  through  what  is  essentially  a  single  elongate  kettle. 

(i)  the  exposure  of  bare  ice  by  the  washing  away  of  the  protective 
debris  and  (2)  increased  melting  effected  by  the  water  itself.®  The 
general  result  is  shrinkage  of  each  mass  of  valley  ice,  not  in  any  fixed 
direction  but  radially  inward  from  the  valley  sides. 

Deposits  in  the  glacial  waters;  glacioaqueous  sedimentation.  The 
debris  from  the  newly  exposed  hill  slopes  and  from  the  melting  ice  is 
washed  into  the  marginal  lakes,  where  it  is  partially  sorted  and 
deifosittxi  in  delta  form.  The  foreset  beds  in  any  delta  dip  toward 
the  spillway  that  drains  the  lake.  If  the  spillway  continues  to  function, 
the  lake  gradually  fills  up  with  a  compound  delta  deposit,  one  side 
of  which  is  bankt*d  against  a  wall  of  valley  ice,  and  the  topset  beds 
merge  upward  into  cross-bt'dded  glaciofluvial  deposits.  Until  the 
lake  fills  up  in  this  manner,  all  of  the  detritus  is  dropped  to  the  bottom 
of  the  ponded  water,  and  little  or  none  escapes  over  the  spillway. 
With  the  filling-up  of  the  lake,  however,  debris  is  carried  over  the 

‘  I  am  indebted  to  Mr.  Aaron  Waters  for  the  clarification  of  this  point:  As  the  ice  margins  shrink 
away  from  the  nunataks,  the  effects  of  radiation  decrease  to  a  negligible  quantity  at  some  undetermined 
distance  from  the  nunatak.  The  continuation  of  marginal  melting  must  be  due  to  convection  currents 
in  the  marginal  lakes.  The  solar  heat  applied  to  lake  surfaces  and  the  chilling  of  the  water  columns 
in  direct  contact  with  the  ice  together  set  up  convection  currents.  The  effect  of  these  currents  is 
the  application  to  ice  melting  of  all  the  heat  received  by  the  water.  The  ice  margins  therefore  melt 
fatter  below  the  lake  surfaces  than  above  them,  causing  overhanging  ice  cliffs  capped  with  debris. 
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spillway  and  finds  its  way  into  the  next  lake  dow’n  the  valley  (Fig.  2) 
or  even  over  a  divide  into  an  adjacent  valley. 

Upon  the  disappearance  of  the  ice  the  forms  left  should  then  be 
terraces  banked  along  the  valley  sides  (Fig.  3).  The  terrace  faces 
should  be  ice-contact  slopes  whose  irregularities  are  a  faithful  cast  of 
the  irregularities  in  the  margin  of  the  former  retaining  ice.  Some  of 
the  terraces  should  be  horizontal  and  should  show  simple  delta  struc¬ 
ture.  Others  should  have  the  longitudinal  profiles  characteristic  of 
streams  and  should  show  fluvial  cross-bedding  superimposed  on  delta 
stratification. 

If,  however,  during  the  shrinkage  of  the  ice  a  new  and  lower  notch 
in  the  bedrock  should  be  uncovered,  the  existing  lake  water  would  be 
suddenly  drained  off  to  the  level  of  the  new  spillway.  The  former 
spillway  and  the  debris  deposited  in  the  lake  at  the  higher  level 
would  be  left  high  and  dry.  The  forms  left  by  final  melting  would 
then  include  two  terraces  instead  of  one.  The  uncovering  of  new  and 
lower  spillways  might  occur  repeatedly,  depending  entirely  upon 
the  number  of  sags  and  notches  present  in  the  bedrock  profiles. 
In  this  way  whole  flights  of  terraces,  each  controlled  as  to  altitude  by 
a  rock  spillway,  might  be  left. 

Crevasses  once  developed  in  a  stagnant  ice  mass  could  not  close; 
through  these,  hydrostatic  connection  between  the  two  troughs 
marginal  to  a  given  ice  mass  might  be  maintained.  In  this  way  the 
lakes  on  both  sides  of  the  ice  could  be  controlled  by  a  spillway  on 
only  one  side;  after  draining,  their  deposits  would  appear  as  paired 
terraces  at  accordant  levels. 

If  the  lower  slopes  of  the  preglacial  valley  side  have  a  gentler  incli¬ 
nation  than  the  higher  slopes,  then  each  lake  must  be  broader  than  its 
predecessor,  and  opportunity  for  the  deposition  of  fine  sediment  must 
steadily  increase.  Therefore  in  any  one  flight  of  terraces  the  propor¬ 
tion  of  fine  component  material  should  steadily  increase  downward. 

Streams  trenching  a  broad  terrace  recently  drained,  during  the 
existence  of  a  lower  lake,  w'ould  cut  valleys  graded  with  respect  to  the 
lower  lake.  These  high-level  graded  valley  bottoms  should  be  pre¬ 
served  in  the  valley  sides  of  the  modern  streams. 

With  the  final  melting  out  of  the  ice  from  any  stretch  of  valley, 
the  resulting  trench  between  the  lowest  marginal  terraces  would  be 
essentially  a  linear  kettle — bounded  laterally,  and  in  some  cases 
longitudinally  also,  by  ice-contact  slopes  (Fig.  3).  Some  linear  kettles 
so  formed  would  carry  drainage,  others  would  not.  The  presence  of 
drainage  would  depend  on  whether  or  not  prr^lacial  run-off  entered 
the  valley  in  question. 

In  the  case  of  those  depressions  that  carried  run-off  the  water 
would  have  little  opportunity  to  erode  the  low-gradient  bottom.  If 
the  final  melting  out  took  place  after  proglacial  drainage  had  ceased 
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to  enter  the  head  of  the  valley,  the  diminished  postglacial  run-off 
from  l(x:al  precipitation  would  provide  only  an  underfit  stream 
wandering  through  a  meadow-like  bottom  with  little  or  no  power 
to  undercut  the  bordering  ice-contact  terrace  faces  of  sand  and  gravel. 


Fig.  4— Ideal  lake  terrace  with  ice-contact  slope.  Characteristic  mammillary  faces  are  shown  in 
contrast  with  the  sharp  walls  of  a  postglacial  gully.  Kettles  and  crevasse  fillings  appear  in  their  proper 
relations.  Near  the  head  of  the  gully  appears  the  abandoned  rock  spillway  that  controlled  the  terrace- 
forming  lake  level.  Note  the  bedding  foreset  toward  the  spillway.  The  lower  terrace  rests  against 
the  higher  one,  and  its  bedding  indicates  a  spillway  situated  somewhere  in  the  direction  of  the  observer. 
Length  of  block,  say  one-half  mile. 


Only  in  major  valleys  occupied  by  large  streams  could  local  under¬ 
cutting  occur. 

Field  Facts  Support  the  Explanation  by  Stagnation 

The  field  facts  exhibited  in  Connecticut  and  adjacent  regions  are 
universally  in  accord  with  the  view  that  the  ice  disintegrated  in  situ 
as  a  stagnant  mass.  They  coincide  point  by  point  with  the  expectable 
results  of  stagnation. 

.Ml  the  facts  cited  in  objection  to  the  “normal  retreat”  theory  are 
explicable  only  on  the  basis  of  stagnation.  These  are  (i)  the  absence 
of  recessional  moraines  and  outwash  plains  with  fosse  relationships 
at  their  heads,  and  (2)  the  lack  of  proglacial  or  postglacial  erosion  of 
the  glacial  deposits  in  the  lower  as  well  as  the  upper  reaches  of  the 
valleys.  Absence  of  recessional  deposits  is  a  fundamental  necessity 
for  an  explanation  based  on  stagnation;  furthermore,  it  is  impossible 
that  the  Icjwer  ends  of  the  valleys  should  have  escaped  erosion  unless 
they  were  occupied  by  stagnant  ice  throughout  the  entire  epoch  of 
deglaciation. 
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Every'  additional  fact  supports  the  same  conception.  The  chief 
evidences  are  as  follows;  The  valleys  are  flanked  at  various  levels 
by  lacustrine  terraces  of  sand  and  gravel.  Each  terrace  is  essentially 
horizontal,  and  each  is  traceable  into  a  spillway  or  notch  in  the  bedrock 

at  an  approximate¬ 
ly  accordant  level. 
The  faces  or  fronts 
of  the  terraces  are 
with  few  exceptions 
ice-contact  slopes. 
Some  are  slightly 
modified;  most  are 
not  modified  at  all. 
Their  characteris¬ 
tic  salients  and  in¬ 
dentations  are  ex¬ 
act  counterparts  of 
the  indentations 
and  salients  in  the 
edges  of  the  former 
adjacent  ice  masses 
against  which  they 
were  banked  (Fig. 
4).  These  irregu¬ 
larities  could  have 
been  thus  univer¬ 
sally  preserved  only 
by  the  retaining 
ice  having  lain  stag- 

Fig.s — Part  of  the  Winsted.  Connecticut.  quadratiRle  (U.S.  Geolog-  nant  throughout 
ical  Survey)  showing  "beaded”  interfluves  characteristic  of  New  buildinC  of  thc 

England  topography.  The  underlying  rock  is  chiefly  gneiss.  \ 

terraces.  Further¬ 
more,  the  ice-contact  slopes  face  south  as  well  as  north,  east,  and 
west,  indicating  that  the  ice  did  not  melt  backward  in  any  specific 
direction  but  that  it  shrank  radially  away  from  the  valley  walls.  The 
I>ostglacial  stream  channels  are  merely  drained  elongate  kettles. 


Significance  of  the  Spillways 

Under  conditions  of  normal  stream  erosion  the  small  opposing 
tributaries  to  larger  parallel  valleys  head  alternately  into  the  inter¬ 
vening  interfluves  and  thus  form  zigzag  divides.  Throughout  southern 
New  Flngland  the  opposing  tributary  creases  more  commonly  head 
opposite  one  another,  giving  the  interfluves  a  gently  notched  effect 
in  longitudinal  profile  and  a  pronounced  beaded  appearance  in  plan. 
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Throughout  the  same  region  channels  occur  marginal  to  and  parallel¬ 
ing  the  valleys.  The  channels  are  excavated  in  bedrock.  Some  are 
notches  in  spurs;  others  are  long  creases  high  up  on  smooth  spurless 
valley  sides.  The  number  of  channels  in  Connecticut  alone  reaches 
many  hundreds.  It  is  obvious  that  some  are  structurally  controlled 
by  faults  and  strati¬ 
graphic  contacts. 

It  is  equally  ob¬ 
vious  upon  close 
examination  that 
the  majority  are 
independent  of 
structure.  The 
beading  of  the  in¬ 
terfluves  and  the 
common  presence 
of  channels  mar¬ 
ginal  to  the  valleys 
together  give  a 
texture  to  the  re¬ 
gional  topography 
that  is  characteris¬ 
tic  and  unique 
(Figs.  5  and  6). 

The  sags  in  the 
divides  and  the 
marginal  channels 
were  cut  in  part  at 
least  by  glacial 
waters.  This  is 
provi-d  by  the  fact 
that  most  of  them 
are  closely  associated  with  the  deposits  of  marginal  glacial  lakes, 
now  left  as  ice-contact  terraces  of  sand  and  gravel.  The  terraces 
lead  into  the  channels  at  accordant  elevations,  showing  that  the  chan¬ 
nels  acted  as  spillways  for  the  lakes  and  were  themselves  trenched 
by  the  water  that  flowed  through  them.  Streams  flowing  along  the 
edges  r)f  ice  masses  whose  margins  rested  firmly  against  the  gentle 
side  slopes  of  valleys  might  in  time  entrench  themselves  in  the 
rock  and  so  remain,  independent  of  the  shrinking  ice.  Such  marginal 
slots  ha\e  been  observed  in  the  Alps  by  the  writer  and  have  been 
described  from  New  York  by  Rich.*  Slots  so  formed  might  become  the 


Fig.  6 — Part  of  th^  Callands,  Virginia,  quadrangl*"  (U.  S.  Oological 
Survry)  showing  the  interfluves  characteristic  of  an  unglaciated  region. 
The  underlying  rocks  consist  of  gneiss  and  schist.  Compare  with 
Figure  5. 


*J.  L.  Rich:  Marginal  Glacial  Drainage  Features  in  the  Finger  Lake  Region,  Journ.  of  Geol., 
Vol.  16,  1Q08.  pp.  527-548. 

IJtm;  Notes  on  the  Physiography  and  Glacial  Cieology  of  the  Northern  Catskill  Mountains, 
Amtt.  Journ.  (rf Set.,  Ser.  4,  V'ol.  39.  1915,  pp.  137-166  (especially  Figs.  5  and  7  and  accompanying  text). 


Fig.  8 — Spillway  of  a  temporary  glacial  lake,  Guilford,  Conn.  Detail  view  looking  north  up  the 
spillway.  The  notch  is  cut  in  bedrock.  The  flat  in  the  foreground  is  underlain  by  deposits  from  the 
waters  that  issued  from  the  spillway. 


Fig.  7— Spillway  of  a  temporary  glacial  lake.  West  Rock  Ridge  near  Mt.  Carmel.  Conn.  DisUm 
view  looking  south.  The  notch  is  cut  in  trap.  The  impounded  water  left  the  gravel  terrace  that 
occupies  the  foreground.  Automobile  in  middle  ground  indicates  scale. 


spillways  of  marginal  lakes  and  be  further  channeled  by  outflow  from 
the  lakes.  A  single  epoch  of  glaciation  should  provide  the  requisite 
conditions  for  the  common  development  of  channels  in  the  region 
affected.  Not  all  the  sags  and  channels  of  southern  New  England, 
however,  were  cut  during  the  occupancy  of  the  region  by  the  last  ice 
sheet.  Many  of  them  have  the  broad  troughlike  cross  profile  charac- 
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Fig.  9--  Delta  structure  exposed  in  glacial  lake  terrace,  Waterbury,  Conn.  This  structure  is  typical 
o{  the  gbciolacustrine  deposits  in  southern  New  England. 


teristic  of  glacial  scour  (Fig.  7).  Bedrock  exposures  in  their  sides 
liear  marks  of  glacial  abrasion.  These  must  have  been  present  when 
the  last  ice  sheet  advanced  over  the  region.  It  is  probable  that  they 
had  their  origin  during  an  earlier  epoch  of  deglaciation. 


Composition  and  Structure  of  the  Terrace  Deposits 

Most  of  the  valleys  of  Connecticut,  both  large  and  small,  carry 
pairs  and  flights  of  marginal  terraces.  Reconnaissance  observations 
in  adjacent  regions  show  similar  relationships.  A  flight  of  more  than 


Fig  10 — Topset  beds  overlying  eroded  foresel  beds  in  lake  terrace,  Woodstock,  Conn. 
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fifteen  terraces  exists  in  the  lower  Connecticut  Valley.  The  lower 
terraces  are  paired;  the  higher  ones  less  commonly  have  counterparts 
on  the  opposite  side  of  the  valley.  The  terraces  in  every  valley  are 
composed  of  stratified  sand  and  gravel,  less  commonly  varved  clay. 
The  individual  pebbles  are  partly  rounded  and  reworked,  but  many 
show  that  they  were  formerly  faceted  and  beveled.  Large  erratic 
boulders  and  local  pockets  of  till  are  incorporated  in  the  deposits. 
The  material  in  any  one  locality  is  derived  chiefly  from  the  local 
bedrock;  but  a  certain  projwrtion  of  material  from  much  farther 
north  is  present  in  the  major  valleys.  Delta  bedding  with  steeply 
dipping  foresets  is  revealed  in  most  of  the  exposures,  proving  deposi¬ 
tion  in  ponded  bodies  of  water  (Figs,  lo  and  1 1). 

Form  and  Distribution  of  the  Terraces 

Two  facts  concerning  the  form  of  the  terraces  stand  out  sharply; 

(1)  Nearly  all  of  the  terrace  surfaces  are  essentially  horizontal  from 
end  to  end,  further  indicating  ponded  water.  A  few’  have  the  longi¬ 
tudinal  profile  characteristic  of  streams,  but  exf)osures  show  that 
this  profile  is  associated  with  fluviatile  stratification  superimposed 
on  delta  bedding.  (2)  All  but  a  very’  few’  of  the  terrace  faces  are 
nearly  continuous  ice-contiict  slopes  interrupted  only  by  local  slump 
and,  in  the  case  of  very’  large  streams,  occasional  postglacial  under¬ 
cutting.  Their  outlines  are  notably  and  sharply  irregular,  but  the 
details  of  the  irregularities  are  commonly  cone  segments  of  all  sizes, 
forming  amphitheaters  and  semi-kettles  where  ice  salients  existed  and 
mammillary’  projections  where  the  ice  was  indented.  The  terrace 
surfaces  are  not  rarely  pitted  with  kettles  near  their  ice-contact  periph¬ 
eries,  and  these  same  peripheries  grade  outward  through  semidetached 
banks  of  gravel  into  wholly  detached  forms,  usually  linear,  which 
were  obviously  the  fillings  of  crevasses  in  the  ice.^  That  these  detached 
and  semidetached  masses  were  formed  identically  and  contemporane¬ 
ously  with  the  continuous  terraces  is  shown  by  two  facts:  (i)  The  tops 
of  the  isolated  forms  are  flat  and  are  flush  with  the  adjacent  terraces; 

(2)  w  here  pits  and  road  cuts  expose  both  the  isolated  hummocks  and 
adjacent  terrace  faces,  the  same  stratification,  even  to  the  presence 
of  individual  recognizable  beds,  is  common  to  both.  This  shows  con¬ 
clusively  that  all  the  forms  associated  at  one  level  were  deposited  in 
a  single  body  of  water  penetrated  by  ice.® 

Less  obvious  but  equally  important  is  the  fact  that  the  terraces 
can  be  traced  into  rcx'k  spillways  at  accordant  levels  and  that  the 

’  R.  F.  Flint:  E^skers  and  Crevasse  Fillings,  j4»ner.  Journ.  of  Set.,  Ser.  s.  V'ol.  is,  1928,  pp.  4i<>-4*6. 

•  In  certain  low  terraces  in  the  Connecticut  Valley,  the  ice-contact  slopes  merge  locally  inh) 
less  indented  faces  with  gentle  slopes,  indicating  that  at  times  parts  of  the  stagnant  ice  edge  shrank 
away  from  the  valley  wall  more  rapidly  than  detritus  could  be  brought  in.  Instead  of  being  built 
against  the  ice  margin  the  terrace  fronts  in  these  places  assumed  a  delta-like  form. 
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gravels  composing  the  terraces  are  foreset  toward  the  spillways. 
Furthermore,  the  deposits  beyond  certain  spillways  include  rock 
fragments  whose  places  of  origin  are  known  and  which  could  have 
reacht'd  their  present  positions  only  by  coming  through  the  spillways. 

A  peculiarity  of  many  of  the  north-south  streams  of  Connecticut 
is  that  throughout  much  of  their  length  they  hug  the  western  sides  of 
their  bedrock  valleys.  This  asymmetry  is  especially  notable  w'here- 
ever  the  western  tvalls  are  particularly  high  and  steep  (Fig.  17). 
Since  the  stream  channels  are  bordered  by  the  glacial  terraces  described 
above,  with  infacing  ice-contact  slopes,  it  follows  that  in  each  case  of 
asymmetry  the  terrace  on  the  eastern  side  of  the  valley  is  markedly 
broader  than  the  corresponding  terrace  on  the  western  side.  The  ice- 
contact  slopes  indicate  that  the  trough  occupied  by  the  modern  stream 
is  merely  the  elongate  depression  left  by  the  last  residual  ice  when  it 
melted  out  of  the  valley.  The  asymmetry  indicates  that  melting  of 
the  eastern  margin  of  the  ice  due  to  solar  exposure  was  consistently 
more  rapid  than  melting  of  the  western  margin. 

Most  of  the  valleys  in  Connecticut  are  of  variable  width,  exhibiting 
alternate  broad  reaches  and  narrows.  In  many  cases  the  broad 
reaches  are  rimmed  longitudinally  as  well  as  laterally  by  terraces 
with  infacing  ice-contact  slopes,  breached  only  by  modern  through- 
flowing  streams  where  such  are  present.  In  other  words,  the  central 
portions  of  these  valleys  are  gigantic  kettles.  Such  a  depression,  in 
the  Connecticut  Valley,  extends  from  the  Holyoke  Range  in  Massa¬ 
chusetts  sixty  miles  south  to  near  Middletown,  Conn.® 

The  essential  universality  of  terraces  with  infacing  ice-contact 
slopes  is  proof  that,  throughout  the  entire  epoch  of  deglaciation  in 
southern  New  England,  all  of  the  valleys  were  occupied  from  head 
to  mouth  by  residual  masses  of  ice.  On  this  basis  only  can  the  almost 
total  lack  of  erosion  of  the  terrace  faces  be  explained.  If  the  ice  had 
disapi>eared  from  the  mouthward  portions  of  the  valleys  while  ice  in 
the  headwater  areas  still  discharged  proglacial  water,  erosion  in  the 
lower  reaches  would  have  been  inevitable.  The  only  stream  in  south¬ 
ern  New  Fmgland  which  has  a  broad  regional  gathering  ground  is  the 
Connecticut  River.  Since  it  drains  large  areas  in  New  Hampshire, 
\ermont,  and  the  north,  it  might  be  supposed  to  have  discharged 
meltwater  through  its  mouth  long  after  the  ice  in  its  lower  reaches 
had  melted  out.  Although  erosion  by  the  river  of  the  marginal  terraces 
in  its  valley  has  taken  place,  the  total  amount  is  strikingly  slight — 
slight  enough  to  have  been  accomplished  within  a  fraction  of  post¬ 
glacial  time.  This  being  the  case,  ice  must  have  remained  in  the  lower 
valley  of  the  Connecticut  until  after  complete  dissipation  had  taken 
place  in  northern  New  Hampshire  and  Vermont. 

•  R.  F.  Flint:  Pleistocene  Terraces  of  the  Lower  Connecticut  Valley  (abstract).  Bull.  Geol.  Soc. 
of  America,  Vol.  39,  igaS,  pp.  216-217. 


Fig.  13 

Fig.  II — Marninal  lake  terrace  with  ice-contact  slope,  Burlington,  Conn.  Tlie  tree  on  the  slope 
stands  in  an  undrained  kettle. 

Fig.  I  j— Lake  terrace  with  ice-contact  slope,  near  South  Glastonbury,  Conn.  The  terrace  it  not 
undercut  by  the  postglacial  Connecticut  River,  here  shown  in  flixid. 

Fig.  13 — Mammillary  ice-contact  slope,  Botsford,  Conn.  The  top  of  the  associated  terrace  appears 
at  the  left.  The  road  at  the  base  of  the  slope  follows  the  top  of  a  lower  terrace. 
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14 — KettiM  above  ice-contact  slope,  Portland.  Conn. 

Fig.  15 — Hummocky  ice-contact  slope,  Colebrook,  Conn.  To  the  right  the  slope  merges  into  a  flat- 
lopped  lake  terrace. 

Fic.  16— a  typical  salient  in  a  lake  terrace,  Harrisville,  Conn.  The  salient  has  the  appearance  of 
a  short  segment  of  an  esker.  It  is  essentially  a  crevas.se  Ailing  flanked  by  semi-kettles. 
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Evidence  of  Lingering  Ice  in  the  Southern  Region 


The  conclusion  reached  in  the  preceding  paragraph  is  sufficiently 
arresting  to  require  further  arguments  in  its  support.  The  Long  Island 


Fig.  17 — Asymmetry  of  the  postglacial 
Quinnipiac  Valley  between  Wallingford  and 
North  Haven,  Conn.  The  present  channel  of 
Quinnipiac  River,  flanked  by  glaciofluvial 
deposits,  lies  west  of  the  axis  of  the  bedrock 
valley.  Ruled  areas  represent  glaciofluvial 
terraces;  unruled  strip  between  the  ruled 
areas,  the  river  channel;  Unruled  strips 
outside  the  ruled  areas,  till-covered  bedrock. 
Length  of  map.  7  miles.  Contour  interval. 
JO  feet. 


Sound  depression  was  not  sub¬ 
merged  in  the  ocean  immediately 
before  or  during  the  occupation  of 
the  region  by  the  last  ice  sheet. 
This  is  indicated  by  four  lines  of 
evidence: 

1.  The  universal  association  of 
terraces  with  spillways  down  to 
elevations  as  low  as  35  feet  above 
present  sea  level  shows  that  the 
terrace-building  water  levels  were 
due  to  local  and  not  to  general 
marine  control. 

2.  Coarse  glaciofluvial  deposits 
indicating  high  gradients  extend 
marginally  dow  n  the  mouths  of  the 
principal  valleys.  They  reach  the 
present  shore  line  on  broad  fronts 
and  are  sharply  cl i fifed  by  wave 
action.  Since  their  profiles  do  not 
flatten  out  in  accordance  with  the 
level  of  the  sea,  it  follow  s  that  this 
level  must  have  been  lower  when 
the  deposits  were  laid  down  than  it 
is  at  present. 

3.  The  late-glacial  clays  at  the 
mouth  of  the  Quinnipiac  V  alley  are 
varved,  indicating  deposition  in 
fresh  and  not  in  salt  water.*® 

4.  The  presence  of  extensive  ice 
sheets  over  large  continental  areas 
necessitates  a  considerable  eustatic 
subsidence  of  the  sea.  Antevs  has 
calculated**  that  this  subsidence 
probably  amounted  to  300  feet 
during  the  maximum  advance  of 
the  last  ice  sheet.  If  the  total  sub¬ 


sidence  was  only  half  this  amount, 
the  sound  depression  would  still  have  been  above  the  sea. 


*•  Ernst  .Antevs:  The  Recession  of  the  Last  Ice  Sheet  in  New  England,  Amer,  Gtofr.  Soc.  Kestaffh 
Ser.  No.  //,  iqjj,  p.  3. 

*■  Ernst  Antevs:  The  Last  Glaciation,  Amtr.  Geogr.  Soc.  Research  Ser,  No.  17,  19 J8,  p.  83. 
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The  direct  evidence  of  lingering  ice  in  the  Long  Island  Sound 
trough  is  simple:  In  several  localities  terraces  with  extensive  ice- 
contact  fronts  face  sound-ward  close  to  the  present  shore  line.  The 
parent  lakes  were  controlled  by  lateral  spillways.  They  could  not 
have  l)een  formed  in  these  situations  had  they  not  been  retained  by 
a  mass  of  ice  occupying  the  present  Sound  depression. 

On  the  south  side  of  the  depression  similar  relations  occur.  Wood- 
worth'^  has  described  a  large  flat-topped  delta  on  Manhasset  Neck, 
Long  Island,  with  foresets  dipping  sharply  south  against  the  island 
mass.  He  states  that  it  was  formed  in  a  Icxral  glacial  lake  during  the 
ice  retreat.  That  such  deposits  are  rare  on  the  south  side  of  the  Sound 
depression  is  probably  due  to  the  fact  that  the  residual  ice  in  this 
trough  was  oriented  transversely  to  the  direction  of  the  Connecticut 
streams  delwuching  against  or  upon  it,  deflecting  the  water  laterally 
along  the  present  Connecticut  shore  and  preventing  the  transporta¬ 
tion  of  detritus  southward  across  the  trough.  This  deflection  is 
indicated  by  the  distribution  and  direction  of  cross-bedding  in  certain 
of  the  partly  submerged  proglacial  stream  deposits  that  form  parts  of 
the  present  Connecticut  shore. 

The  inner  (Harbor  Hill)  moraine  of  Long  Island  continues  east¬ 
ward  through  Fishers  Island  and  the  Rhode  Island  shore.  Back  of 
the  moraine  in  Rhode  Island  the  Manhasset  Neck  relations  are  not 
uncommonly  rep)eated.  They  are  well  exposed  at  Dunn’s  Corners, 
near  (Juonochontaug,  where  flat-topped  stratified  gravel  benches, 
evidently  lacustrine,  rest  against  the  inner  (north)  slope  of  the  moraine. 
These  facts  urge  the  viewpoint  that  the  ice  sheet  began  to  stagnate 
while  the  last  moraine  was  building. 

The  Sound  depression  is  low.  It  is  the  lowest  depression  within 
the  entire  region  covered  by  the  ice  sheet.  It  is  protected  on  its  most 
vulnerable  side,  the  south,  by  a  steep  and  continuous  rampart  con¬ 
sisting  of  a  Cretaceous  cuesta  surmounted  by  heavy  earlier  Pleistocene 
deposits  and  a  late-glacial  marginal  moraine.*®  More  important  still, 
the  ice  it  held  was  in  an  ideal  position  to  become  sheeted  over  with  a 
protective  coating  of  detritus  brought  down  by  the  Connecticut 
streams.  Lvidence  has  been  given  of  the  stagnant  ice-block  origin 
of  the  stream  channels  even  in  the  mouths  of  the  valleys  of  Connecticut, 
and  of  the  lingering  of  the  ice  in  these  positions.  It  has  been  shown 
in  an  earlier  discussion**  that  in  the  Middletown-Holyoke  section  of 
the  Connecticut  Valley  the  northern  edge  of  the  residual  ice  mass 
melted  southward  at  a  much  faster  rate  than  the  southern  edge,  which 
melte<l  noithward.  Since  ice  remained  in  these  places  and  behaved 

“  J.  B.  Woodworth;  Pleigtocene  Geology  of  Portions  of  Na8.sau  County  and  Borough  of  Queens, 
.Nnr  Pork  State  Museum  Bull.  No.  4S,  1901.  pp.  617-670;  reference  on  p.  653. 

“  M.  L.  Fuller:  The  Geology  of  Long  Island,  New  York,  U.  S.  Ceol.  .Survey  Professional  Paper  82, 

1014- 

“  Hint,  Pleistocene  Terraces  of  the  Lower  Connecticut  Valley. 
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in  this  manner,  it  is  even  more  certain  that  it  remained  in  the  lower, 
more  protected  Sound  trough.  The  ice-contact  slopes  are  present  in 
the  valleys  and  on  the  higher  slopes  of  the  trough.  They  are  nearly 
submerged  and  hidden  from  view  on  the  lower  slopes. 

\\(KxIworth  apparently  entertained  a  similar  idea.  In  a  paper'" 
published  in  IQ03  he  made  this  statement: 


Fig.  18-— Typical  lake  terrace,  Franklin.  Conn  Detail  view  of  a  kettle  reentrant  in  a  contiouous 
ice-contact  slope 


“In  a  paper  now  in  preparation,  I  purpose  to  show  that  in  the 

southern  part  of  Massachusetts  the  last  ice-sheet  existed  longer, 

along  and  off  the  coast,  than  it  did  on  the  mainland  west  of  Cape  Cod 

bay,  thus  allowing  the  formation  and  temiR)rar\’  existence  of  what 

may  be  termed  proglacial  lakes  .  held  in  front  of  the  ice 

by  a  glacier-dam  crossing  the  mouths  of  valleys,  already  freed  from 
•  »* 
ice. 

The  subject  dws  not  recur  in  \V(K)dworth’s  later  writings;  but 
the  situation  hinted  at  is  essentially  analogous  to  that  which  obtained 
in  the  Long  Island  Sound  trough. 

The  ice  may  have  lasted  indefinitely  beneath  debris  that  |X‘rhap> 
supported  a  dense  forest  growth  similar  to  that  on  the  Malaspina 
Glacier  today.  It  is  not  inconceivable  that  this  ice  persisted  until 
it  was  floated  and  broken  up  by  the  postglacial  rise  of  the  sea  level 
that  converted  the  great  depression  into  a  sound. 

In  spite  of  the  fact  that  mean  temperature  decreases  with  increas¬ 
ing  altitude  and  latitude  and  that  the  ice  might  therefore  l>e  supposed 

“  R.  S.  Tarr:  Postglacial  and  Interglacial  (?)  Changes  of  Level  at  Cape  Ann,  Massacliusetts. 
with  a  Note  on  the  Elevated  Beaches  by  J.  B.  Woodworth,  Bull.  Museum  of  Comp.  Zo6l.  at  Harrard 
College,  V'ol.  42  (Cieol.  Ser.,  V’ol.  6),  IV03,  pp.  179-196;  reference  on  p.  194. 
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to  have  melted  out  of  the  lower  and  most  southerly  depressions  first 
of  all,  the  reverse  has  been  shown  to  be  true.  The  low  southern  ice 
must  have  been  influenced  by  some  protective  factor  more  powerful 
than  the  direct  effect  of  temp>erature.  Obviously  the  opportunity 
for  the  sheeting  over  of  the  ice  with  debris  would  increase  w  ith  decreas¬ 
ing  altitude  and  latitude.  For  example,  the  proglacial  water  from 


Fig.  19 — Typical  underfit  stream  flanked  by  pitted  lake  terraces  with  ice-contact  slopes,  Suffield, 
Conn.  Postglacial  erosion  in  this  valley  is  negligible. 


the  entire  Connecticut  River  drainage  basin  had  to  pass  over  and 
beside  the  ice  in  the  lower  Connecticut  Valley  and  its  temporary 
distributaries,  depositing  a  corresponding  volume  of  debris.  The 
Housatonic,  Thames,  and  other  large  valleys  were  affected  similarly 
on  a  lesser  scale. 

Sheeting  over  with  debris  therefore  apparently  controlled  the 
roughly  reverse  order  in  which  the  ice  disappeared.  The  deglaciation 
of  any  one  valley,  in  which  the  ice  shrank  radially  from  all  walls  alike 
and  left  an  ultimate  central  kettle,  was  the  epitome  of  the  deglaciation 
of  the  region  as  a  whole.  The  first  nunataks  that  appeared  above  the 
waning  ice  sheet  may  possibly  have  been  furnished  by  the  Presidential 
Range  of  New'  Hampshire.  But  ev'en  if  the  Connecticut  highlands, 
only  one-fifth  as  high,  appeared  before  the  White  and  Green  Mountain 
masses,  the  latter  would  have  been  deglaciated  with  comparative 
rapidity  as  soon  as  the  melting  of  the  ice  over  the  lower  lands  was 
reduced  to  a  negligible  rate  by  the  debris  coating  it  must  inevitably 
have  acquired.  That  the  rate  of  melting  in  the  late  stages  of  deglacia¬ 
tion  was  extremely  slow  is  evidenced  by  the  presence  in  the  Con¬ 
necticut  Valley  of  ice-contact  terraces  of  varv'ed  clay,  in  which  the 
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clays  themselves  form  the  projections  and  reentrants  controlled  bv 
the  outline  of  the  ice  margins. 

If  the  margins  of  the  masses  of  valley  ice  had  not  been  continually 
washed  by  water,  the  debris  coatings  would  probably  have  been 
ev’entually  let  down  in  confused  dumps  over  the  valley  floors  as  the 
ice  melted  out  from  underneath  them.  Since  dumps  or  “collapsed 
plains”  do  not  exist  in  Connecticut,  it  is  probable  that  the  ice  was 
reduced  entirely  by  shrinkage  inward  from  the  sides,  where  erosion 
by  marginal  streams  and  melting  by  lacustrine  convection  currents 
were  effective.  The  superglacial  debris  was  undermined  little  by  little 
by  sapping  at  the  ice  margins  and  was  incorporated  little  by  little 
into  the  stratified  marginal  terraces. 

Errors  Involved  in  Earlier  Studies 

In  discussing  the  glacial  features  of  the  Connecticut  \’alley  in 
Massachusetts,  Emerson**  repeatedly  referred  to  a  uniform  ice  front 
that  retreated  from  point  to  point.  His  work  is  based  entirely  on  the 
assumption  of  normal  retreat;  he  failed  to  recognize  the  ice-contact 
character  of  the  lacustrine  terraces  of  the  region. 

At  the  same  time  Salisbury*^  discussed  in  detail  the  glacial  geology 
of  New  Jersey.  He  described  ice-contact  slopes  but  explained  them 
on  the  assumption  that  in  certain  places  masses  of  ice  remained  isolated 
beyond  a  receding  ice  front. 

Somewhat  later  Taylor'*,  in  discussing  the  deglaciation  of  western 
Massachusetts,  proceeded  on  the  assumption,  carried  over  from  the 
relationships  in  the  Middle  West,  that  normal  retreat  had  taken  place 
with  interruptions  by  minor  oscillations  of  the  ice.  He  attempted  to 
correlate  the  position  of  the  supposed  ice  front  from  valley  to  valley 
for  each  stage  of  halt.  The  position  of  the  resulting  isochronal  lines 
between  the  valleys  was  interpolated.  Their  position  within  the 
valleys  was  determined  largely  on  a  basis  of  the  distribution  of  hum¬ 
mocky'  topography  called  “terminal  moraines”  and  “lateral  moraines” 
by  Taylor.  Recent  field  investigation  by  the  writer  has  shown  that 
this  topography  consists  in  fact  of  pitted  marginal  lake  terraces  flanked 
by  crevasse  fillings.  The  spillways  that  controlled  the  lakes  are  present 
as  well.  The  results  of  Taylor’s  study  represent  an  attempt  to  fit  the 
facts  into  a  predetermined  theoretical  sequence  of  events, 

A  similar  attempt  was  made  later  by  Alden'*  in  central  Massa¬ 
chusetts.  Alden’s  conclusions  were  predicated  on  the  assumption 
of  a  wavering  but  distinct  ice  front.  Pitted  lacustrine  terraces  were 

>•  B.  K.  Emerson:  Geology  of  Old  Hampshire  County,  Massachusetts,  U.  S.  Geol.  Surrty  Uo^ 
graph  No.  20,  1898,  pp.  562-654. 

"Op.  cil. 

“  F.  B.  Taylor:  The  Correlation  and  Reconstruction  of  Recessional  Ice  Borders  in  Berkshire 
County,  Massachusetts.  Journ.  of  Geol.,  Vol  ii,  1903,  pp.  323-364. 

»» Op.  cit. 
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mapiK-d  as  “terminal  moraine,”  and  a  provisional  isochronal  correla¬ 
tion  was  made  which  was  similar  to  that  of  Taylor. 

More  recently,  Antevs  made  a  study  of  the  varved  clays  in  the 
Connecticut  \’alley.*“  He  prosecuted  his  study  on  the  assumptions 

(1)  that  pronounced  postglacial  tilting  had  affected  the  region  and 

(2)  that,  because  of  northward  tilting,  chains  of  narrow  lakes  were 
ponded  off  an  (assumed)  receding  ice  front,  to  provide  a  proper 
setting  for  v  arved  clay  deposition.  The  presence  of  the  clays  indicated 

1  standing  water,  but  the  clays  were  varved;  hence  the  standing  water 

i  could  not  be  the  result  of  marine  submergence.  Widespread  tilting 

:  (unsubstantiated  in  this  region)  was  invoked  to  explain  the  presence 

j|  of  ponded  water  in  the  open  valleys.  If  the  clays  had  been  studied 

I  in  conjunction  with  the  ice-contact  terraces  that  flank  them,  a  much 

[|  simpler  explanation  of  the  lakes  would  have  been  reached. 

I !  Following  the  methods  of  Woodworth  and  of  Fairchild,  Reeds^^ 

found  evidence  of  ponded  glacial  water  in  the  Hackensack  Valley 
and  in  the  lower  Manhattan  region.  He  did  not  trace  the  shore 
lines  in  the  field.  Instead,  he  took  the  figure  for  postglacial  tilt 
established  by  Wcxxlworth,  and  laid  off  the  shore  line  (assumed  to 
l>e  tilted)  on  a  contour  map.  He  then  compared  the  tilted  plane  with 
the  actual  summit  elevations  of  discontinuous  stratified  glacial  de¬ 
posits  mapped  in  the  Passaic  Folio  and  found  that  they  too  rose 
northward  at  about  the  same  rate.  Of  the  exceptions — those  deposits 
that  rose  too  high  to  fit  the  tilted  plane — he  says:  “The  exceptions 
.  .  .  were  in  all  probability  deposited  not  in  Lake  Hackensack, 

hut  in  small  lakes  which  lay  at  higher  elevations  hemmed  in  by  early 
retreat  stages  of  the  ice-front  and  the  back  slopes  of  the  terminal 
I  moraine  and  of  the  Watchung  Mountains.”  There  is  no  difference 
!  in  form  and  composition  between  the  exceptional  deposits  and  the 
j  lower  conformist  deposits.  If  the  ice  be  considered  to  have  stagnated 
j  instead  of  retreating  normally,  all  the  deposits,  regardless  of  level, 

I  are  explained  in  a  single  simple  way — as  marginal  lacustrine  terraces 
I  laid  down  in  a  succession  of  lakes,  each  lower  than  its  predecessor 

i  and  each  controlled  by  a  spillway  that  could  probably  be  located 

with  ease  in  the  field  but  with  less  ease  on  a  map. 

i 

Karlier  References  to  the  Evidence  of  Stagnation 

References  to  field  relations  that  could  have  been  brought  about 
■  only  by  ice  stagnation  appeared  early  in  the  literature,  but  the  prin- 
'  ciple  involved  was  either  obscure  or  imp)erfectly  grasped  by  the 
«  ^rious  investigators.  For  example,  in  1898  Jefferson”  reported 

■  .\ntev»,  Thp  Recession  of  the  Last  Ice  Sheet  in  New  England  (especially  Ch.  II). 
i  ”  C.  A.  Reeds:  Glacial  Lakes  and  Clays  Near  New  V'ork  City,  Satmral  History,  Vol.  27,  1927, 

;  PP-  54  -^^4. 

,  ••  M.  S.  VV.  Jefferson:  The  Postglacial  Connecticut  at  Turners  Falls,  Mass.,  Journ.  of  G*ol., 

,  Vol.  6,  1898,  pp.  463-472;  reference  on  p.  470. 
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the  discovery  near  Turners  Falls,  Massachusetts,  of  “a  curious 
remnant  of  sandplain  (^)  [which]  ,  seems  to  indicate  that 

ice  filled  this  valley  all  through  the  building  of  the  plain.”  The  evi¬ 
dence  involved  was  a  pair  of  ice-contact  slopes.  In  1899  Gulliver® 
recognized  that  the  terraces  flanking  the  Thames  River  in  Connecticut 
were  deltaic  in  origin  and  that  their  faces  were  ice-contact  slopes.  He 
rightly  concluded  that  they  were  laid  down  in  standing  water  marginal 
to  an  ice  tongue  but  considered  the  ponding  due  either  to  vague 
“glacial  deposits”  down  the  valley  or  to  marine  submergence. 

In  describing  the  Wisconsin  glacial  deposits  of  New  Jersey  in  1902, 
Salisbury'**  repeatedly  refers  to  isolated  masses  of  ice  which  “when 
they  became  small,  or  when  the  local  topography  was  unfavorable 
to  motion,  [they]  became  stagnant  ...” 

Later,  however,  stagnation  began  to  be  fully  realized  as  a  fact  in 
restricted  localities.  Fuller^  was  apparently  the  first  to  marshal  the 
evidence.  After  studying  an  area  in  southeastern  Massachusetts 
he  made  this  definite  statement  in  1904:  “The  studies  of  the  present 
writer  in  Lake  Neponset  have  led  to  the  conclusion  that  the  ice  in 
that  region,  instead  of  retreating  with  a  definite  and  somewhat 
regular  front,  had  become  absolutely  stagnant  before  the  histon, 
of  the  lake  began  .  .  .  ” 

After  studying  another  Massachusetts  area  in  1904  Clapp**  found 
that  the  chief  feature  in  the  glacial  history  of  the*area  was  the  “decay 
of  the  ice  in  situ  for  many  miles  back  from  the  ice-front — the  decaying 
glacier  consisting  of  a  mass  of  stagnant  ice  overlain  and  buried  by 
sheets  of  water  and  by  e.\tensive  deposits  of  sand  and  gravel.” 

Goldthwait  made  a  study*’  of  the  Sudbury  basin,  west  of  Boston, 
in  1905.  He  concluded  that  a  certain  delta  of  the  Saxonville  sand 
plain  “was  built  forward  from  a  huge  ice-block  which  occupied  part 
of  Lake  Cochituate  long  after  the  main  ice-sheet  had  left  it.” 

In  1914  Fuller**  made  a  second  contribution  to  this  evidence  after 
a  study  of  the  glacial  deposits  on  Long  Island.  He  spoke  of  the 
general  absence  of  retreatal  deposits  and  added,  “It  is  probable  that 
as  the  climatic  conditions  ameliorated,  the  activity  of  the  ice  move¬ 
ment  gradually  lessened  and  finally  ceased,  and  the  margin  of  the 
ice  sheet  became  broken  up  into  detached  masses  as  the  ice  melted. 
The  masses  occupying  the  valleys  doubtless  persisted  longest,  espe¬ 
cially  where  covered  with  retreatal  outwash  and  other  debris.” 

■  F.  P.  Gulliver:  Thames  River  Terraces  in  Connecticut  (abstract).  Bull.  Geol.  Soc.  of  Ameruc, 
Vol.  10.  1899.  pp.  493-495. 

Op.  cit.,  p.  86  et  al. 

M.  L.  Fuller:  Ice-Retreat  in  Glacial  Lake  Neponset  and  in  Southeastern  Massachusetts. 
Journ.  of  Geol.,  Vol.  12,  1904,  pp.  181-197;  reference  on  p.  181. 

••  F.  G.  Clapp:  Relations  of  Gravel  Deposits  in  the  Northern  Part  of  Glacial  Lake  Charles. 
Massachusetts,  ibid.,  pp.  198-314;  reference  on  p.  314. 

J.  W.  Goldthwait:  The  Sand  Plains  of  Glacial  Lake  Sudbury,  Bull.  Museum  of  Comp.  ZeU- 
ml  Harvard  CoUege,  Vol.  43  (Geol.  Ser.,  Vol.  6),  1905,  pp.  361-301. 

Fuller,  The  Geology  of  Long  Island,  New  V'ork,  p.  3i3. 
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A  curious  discussion  took  place  regarding  the  late-glacial  history 
of  the  White  Mountains.  In  1904  Upham**  published  the  results  of 
a  study  of  a  stratified  complex  in  the  Bethlehem-Twin  Mountain 
House  rt'gion,  concluding  (p.  13)  that  “a  remnant  of  the  general  ice- 
sheet  was  rapidly  and  continuously  melting  back  on  this  tract  from 
northwest  to  southeast,  lingering  latest  on  the  [north]  flanks  of  the 
Mt.  Washington  and  Mt.  Willey  ranges.”  He  attributed  this  action 
to  a  local  glacier  that  sprang  from  the  high  massive  to  the  south. 

In  1916  Goldthwait*®  contested  this  view.  He  began  with  a  lucid 
and  thorough  description  of  the  ‘‘Bethlehem  moraine”  and  the 
‘‘Carroll  moraine  field”  both  of  which  he  pointed  out  are  composed 
almost  entirely  of  stratified  drift.  He  rightly  interpreted  both  as 
ice-border  deposits  in  static  waters  and  recognized  stagnation  as  a 
local  phenomenon.  He  spoke  (p.  280)  of  the  ‘‘kame  and  kettle 
topography  of  the  deposits”  as  ‘‘indicating  great  irregularity  in  the 
outline  of  the  ice-border,  and  requiring  the  presence  of  detached 
masses  of  stagnant  ice  in  close  association  with  the  accumulating 
gravels  and  sands.  .  .  .  ”  In  the  same  place  he  said  of  a 
“kame  field”  near  Carroll,  N.  H.,  ‘‘there  is  a  very  noticeable  tendency 
among  the  hillocks  and  swells  to  reach  a  common  level. 

This  accordance  of  hillocks  gives  the  deposit  the  appearance  of  a 
rude,  incomplete  delta.  The  absence  ...  of  frontal  lobes, 
such  as  are  built  by  distributary  streams  on  their  deltas,  may  be 
due  to  lingering  masses  of  ice  at  their  outer  margins.”  Again  he 
said:  ‘‘The  outwash  sands  and  gravels  were  discharged  southward 
through  the  pass  into  the  Ammonoosuc  Valley  while  the  ice-masses 
still  lingered  there,  although  the  main  body  of  the  ice-sheet  had  retired 
to  the  north  side  of  the  watershed.” 

These  are  all  evidences  of  stagnation.  Goldthwait  showed  that 
I  pham’s  local  glacier  did  not  exist;  nevertheless  there  was  a  kernel 
of  truth  in  llpham’s  contention.  The  ice  did  shrink  locally  south¬ 
ward  under  the  protecting  shadow  of  the  big  ranges.  Goldthwait’s 
excellent  description,  together  with  a  study  of  the  Whitefield,  N.  H., 
quadrangle,  indicates  that  the  deposits  discussed  are  marginal  lake 
deposits  identical  with  those  in  southern  New'  England. 

In  1924  Cook®*  perceived  the  probability  of  the  vast  areal  extent 
of  stagnation  phenomena.  After  citing  the  supporting  evidence, 
he  formulated  this  theory:  ‘‘That  part  of  the  [Wisconsin]  glacier 
which  had  been  pushed  beyond  the  mountain  barriers  south  of  the 

■Warren  L'pham:  Moraines  and  Eskers  of  the  Last  Glaciation  in  the  White  Mountains,  Amer. 
Geologhi,  Vol.  33,  1904,  pp.  7-14. 

■  J.  W.  Goldthwait;  Glaciation  in  the  W'hite  Mountains  of  New  Hampshire,  Bull.  Geol.  Soc.  of 
America,  Vol.  27,  1916,  pp.  263-294. 

*' J.  H.  Cook;  The  Disappearance  of  the  Last  Glacial  Ice  Sheet  from  Eastern  New  York,  Nevr 
lor*  Slate  Afuseum  Bull.  No.  251,  1924,  pp.  138-176;  reference  on  p.  159. 

The  present  writer  came  to  the  same  conclusion  in  1927  and  discovered  Cook's  paper  later  during 
*  search  for  references.  The  priority  of  Cook’s  work  is  here  acknowledged. 
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St.  Lawrence  river  from  the  Adirondacks  to  Maine,  became  stagnant 
almost,  if  not  quite,  at  its  maximum  extension  and  never  regained 
its  motion.” 

Effect  of  Stagnation  on  Glacial  Drainage  Changes 

Glacial  drainage  changes  were  rare  in  southern  New  England. 
Buried  channels  predating  at  least  the  last  glaciation  exist  but  are 
rare.  As  a  rule,  the  postglacial  streams  occupy  the  same  positions 
(in  ground  plan)  as  did  their  respective  preglacial  predecessors.  This 
unusual  case  is  the  result  of  a  combination  of  two  factors:  the  sharp 
preglacial  relief  of  the  bedrrx-k  surface  and  the  stagnation  of  the 
ice.  It  has  been  shown  that  the  ice  that  remained  longest  in  a  vallev 
did  so  because  it  was  lower  than  the  adjacent  ice  and  therefore  had 
a  better  chance  to  be  sheeted  over  with  protective  debris.  It  might 
be  said  that  the  duration  of  the  ice  varied  inversely  with  altitude  and 
side-wall  protection.  It  follows  that  ice  remained  longest  in  the 
deepest  parts  of  the  preglacial  valleys  and  that,  when  at  last  it  did 
melt  out  leaving  kettle  trenches  flanked  by  lacustrine  terraces,  the 
postglacial  drainage  followed  the  trenches.  These  trenches  were 
precisely  in  the  positions  of  the  preglacial  streams  e.xcept  in  those 
valley  reaches  where  the  ice  lay  longest  under  the  protection  of  steep 
western  walls  and  where  the  mrxiern  streams  are  not  therefore  flowing 
vertically  over  the  deepest  parts  of  the  bedrock  valleys.  Thus  glacial 
drainage  changes  in  this  region  were  only  temporary*.  Abnormal 
drainage  functiont*d  only  while  ice  lay  in  the  valleys;  afterward  the 
drainage  lines  automatically  resumed  their  former  position. 

Stagnation  and  the  Succession  of  \\\rved  Clays 

The  varved  clays  of  the  Connecticut  V'alley  have  received  such 
wide  attention  during  recent  years  that  a  special  discussion  is  necessary 
to  show*  their  relation  to  the  history*  of  the  stagnant  ice.  The  assump¬ 
tions  made  by  Antevs  regarding  their  origin  have  already  been  out¬ 
lined  (p.  277).  The  present  argument  has  shown  that  these  as.sump- 
tions  are  untenable.  If,  then,  the  v*arv*ed  clays  were  not  laid  down  in 
lakes  ponded  by  crustal  movements  off  a  receding  ice  front,  under 
what  conditions  were  they  deposited?  Field  examination  shows  that 
in  the  Middletown-Holyoke  stretch  of  the  Connecticut  V’alley  only 
the  four  or  five  lowest  pairs  of  terraces  carry*  clays.  In  nearly  every 
case  the  clays  are  overlain  by  blankets  of  silt  and  sand;  it  is  therefore 
the  blankets  that  form  the  tops  of  the  terraces.  From  Middletown 
in  Connecticut  to  the  Holyoke  Range  in  Massachusetts  the  clay¬ 
bearing  terraces  locally  show*  perfect  ice-contact  faces.  At  South  Had¬ 
ley  Falls,  Mass.,  a  small  pit  exposing  clay  appears  in  one  of  the 
mammillary*  projections  of  such  a  slope.  Evidently*  some  of  the 
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clay  was  formed  in 
direct  contact  with  the 
ice  (and  the  .rate  of 


melting  in  this  late 
stage  must  therefore 
have  been  very  slow). 

Figure  20  is  a  dia¬ 
grammatic  representa¬ 
tion  of  the  relation  of 
the  lacustrine  terraces 
to  the  profile  of  the 
Connecticut  River. 
The  crosses  mark  the 
ideal  jmsitions  of  clay 
pits  in  which  Antevs 
measurt*d  varved  clay 
sections.  The  eleva¬ 
tions  of  the  pits  in¬ 
crease  successively 
northward  and  expose 
sections  of  successively 
higher  terraces.  The 
var\  es  as  correlated  by 
•Antevs  are  arranged 
in  overlapping  strati¬ 
graphic  series,  higher 
var\es  steadily  appear¬ 
ing  with  increasing  dis- 


FiG.  30 


Fig.  21 


Fig.  32 


Fig.  20 — Ideal  arrangement  of  terraces  in  the  Connecticut 
Valley.  Longitudinal  profile  showing  the  succession  of  hori¬ 
zontal  lake  terraces  and  their  relation  to  the  river  profile.  Crosses 
mark  typical  location  of  varved  clay  exposures. 

Fig.  31 — Formation  of  the  varved  clays  according  to  Antevs. 
Five  successive  varves,  numbered  roughly  to  correspond  with 
successive  positions  of  the  ice,  are  diagrammatically  indicated 
as  formed  in  overlapping  series  during  recession  of  an  ice  front. 

Fig.  22 — Correlation  of  the  varves  in  the  Connecticut  Valley 
clays.  Above:  relative  ages  in  an  ideal  series,  according  to 
Antevs.  Below:  the  same  exposures,  correlated  as  required 
by  their  relation  to  the  terraces  (shown  in  phantom  background) 
in  which  they  are  incorporated.  Exposures  i,  2,  3  are  correlated 
as  by  Antevs,  but  exposure  4  is  in  a  higher  and  older  terrace. 


lance  northward. 

.Antevs,  disregarding  the  succession  of  terraces,  considers  that 
the  higher  varves  are  younger,  having  overlapped  the  older  layers 
as  the  “ice  front”  receded  (Fig.  21).  In  any  single  vertical  exposure 
the  varves  obviously  decrease  in  age  upward.  But  exposures  show 
that  each  terrace  characteristically  does  not  run  under  the  next  higher 
terrace  but  ends  against  it  (Figs,  i  and  22).®*  Terraces  at  different 
levels  are  therefore  of  different  ages — except  under  special  circum¬ 
stances  which  are  noted  later — and  the  contained  clays  also  must 
he  of  different  ages.  Thus,  w  hen  the  varves  are  correlated  through  a 
distance  of  several  miles  from  an  exposure  in  a  lower  terrace  to  another 
exposure  in  a  much  higher  terrace,  either  the  origin  of  the  terraces  here 
outliiuxl  is  wrong  or  the  correlation  of  the  varves  is  locally  in  error. 

This  argument  is  not  aimed  at  vitiating  the  correlation  of  varves 
deposited  in  any  one  lake.  It  seeks  only  to  show  that  some  errors 


"  This  doe*  not  controvert  the  fact  that  the  clays  commonly  run  under  sand.  The  clay  and  sand 
in  any  vertical  section  together  form  one  integral  terrace. 
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have  apparently  been  made  in  correlating  the  varves  in  one  terrace 
with  those  in  a  much  higher  one.  Since  in  general  there  is  no  grada¬ 
tional  connection  between  the  varve  series  in  successive  terraces, 
probably  no  continuous  and  unbroken  varve  record  can  be  worked 
out,  A  minimum  number  of  years  could  be  fixed  for  the  duration  of 
any  one  lake,  however,  by  counting  the  varves  in  the  corresponding 
terrace.  Presumably  it  would  be  possible  also  to  correlate  var\’es 
laid  down  in  separate  but  contemporaneous  lakes  in  adjacent  valleys, 
as,  for  example,  the  valleys  of  the  Hudson  and  the  Connecticut. 

The  fact  that  the  v^arved  clays  grade  upward  through  silt  into  sand 
in  some  exposures  and  are  disconformably  overlain  by  coarser  material 
in  others  is  readily  explained  by  the  stagnation  of  the  ice  (Fig.  23). 
It  has  been  pointed  out  that  in  some  places  the  ice  shrank  away  from 
the  valley  walls  faster  than  sediment  could  be  built  out  against  the 
receding  ice  margins,  so  that  the  corresponding  terrace  faces  were 
essentially  delta  fronts  rather  than  ice-contact  slopes.  This  situation 
obtained  only  in  the  lower  terraces.  It  was  apparently  the  result  of 
general  decrease  in  gradient  as  base  level  was  approached,  causing 
the  introduction  of  less  and  less  material  into  the  marginal  basins. 
As  the  ice  margins  drew  away  from  the  coarse  terrace  faces,  deep 
alleys  were  opened  in  water  of  constant  depth  in  which  fine  suspended 
clay  particles  settled  out,  grading  locally  into  silts.  The  uncovering  of 
a  lower  notch  to  the  south  would  open  a  new'  spillway,  the  lake  surface 
would  drop  immediately  to  the  new  lower  level,  the  coarse  terrace  ma¬ 
terial  would  emerge,  and  the  water  in  the  alleys  of  clay  deposition  would 
suddenly  shoal.  If  the  shoaling  was  slight,  the  clays  would  soon  be 
overlain  with  silts;  if  great,  the  topmost  clays  would  be  eroded  by  the 
scour  of  the  currents  in  the  new'  lake  and  sand  would  be  laid  upon 
them.  The  degree  of  change  in  sedimentation  would  thus  vary'  from 
place  to  place,  as  in  fact  it  is  observed  to  vary,  depending  on  the 
thickness  to  which  the  clays  had  been  built  up  l>efore  the  change  came 
and  the  amount  of  sudden  change  of  level  of  the  lake.  This  being 
true,  it  follows  that  a  given  section  of  clay  was  not  necessarily  laid 
down  in  water  at  the  level  of  the  terrace  of  which  the  clay  now  forms 
a  part.  It  may  be  correlated  with  the  next  higher  or  possibly  even 
the  second  higher  terrace  (Fig.  24). 

Stagnation  in  Relation  to  Glacial  and  Postglacial 
Changes  of  Level 

“  During  the  greatest  extent  of  the  last  ice  sheets  and  the  early 
days  of  waning,  the  sea  level  stood  considerably  lower  than  at  present, 
because  large  quantities  of  water  were  locked  up  in  ice.  At  the 
climax  it  probably  was  some  300  feet  (90  m.)  lower.  ””  What  the  exact 


**  Antevs,  The  Last  Glaciation,  p.  83. 
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figure  was  is  not  ger¬ 
mane  to  the  present 
argument.  On  theoret¬ 
ical  grounds  it  seems 
necessary  that  the  late- 
glacial  sea  level  was 
lower  than  the  level  of 
the  modern  sea.  Con¬ 
tributory  evidence  of  a 
lower  stand  of  the  sea 
in  the  Connecticut 
region  has  been  ad¬ 
vanced.  The  presence 
of  glaciolacustrine  sedi¬ 
ments  filling  valley  bot¬ 
toms  20  to  30  feet  below 
present  sea  level  may 
be  cited  in  additional 
evidence.  The  ria  shore 
line  of  Connecticut  and 
the  partial  submer¬ 
gence  of  the  Cretaceous 
cuesta  of  Long  Island 
may  have  been  caused 
solely  by  a  postglacial 
eustatic  rise  of  the  sea. 

It  is  even  possible  that 
the  final  disappearance 
of  residual  ice  from  the  Sound  depression  was  brought  about  by  flota¬ 
tion  as  the  depression  became  gradually  flooded  by  the  rising  sea. 
Cook  has  suggested®^  that  the  ice  in  the  St.  Lawrence  trough  may 
have  l)een  floated  by  the  marine  incursion  there.  Both  suggestions 
are,  however,  mere  speculation. 

Rise  of  the  sea  is  not  the  only  postglacial  change  of  level  that  has 
been  urged  for  southern  New  England.  Several  investigators, 
notably  Woodworth,**  Fairchild,**  Goldthwait,*’  and  Antevs,**  have 
stated  their  belief  that  the  region  of  southern  New  England,  including 
Connecticut,  was  differentially  uplifted  at  or  after  the  “recession” 

“  Op.  cU.,  p.  160. 

“J.  B.  Woodworth:  Ancient  Water  Levels  of  the  Champlain  and  Hudson  Valleys,  Sew  York 
State  Museum  Bull.  So.  84,  1905. 

”  H.  L.  Fairchild:  Pleistocene  Marine  Submergence  of  the  Connecticut  and  Hudson  Valleys, 
Bull.  Geal.  Soc-  of  Amerita,  Vol.  as.  1914.  PP.  63-65  (abstract),  2i9-a43- 

Idem:  Post-Glacial  Uplift  of  Southern  New  England,  ibid.,  Vol.  30,  1919.  pp.  597-636. 

”  J.  W.  Coldthwait,  in  Antevs’  "Recession  of  the  Last  Ice  Sheet  in  New  England,”  pp.  104-107 
and  map. 

“  Antevs,  The  Last  Glaciation,  pp.  83  ff.  and  Fig.  i. 


Fig.  33 — Origin  of  the  relationship  between  varved  clays  and 
overlying  sand.  Diagrammatic  transverse  section  through  half 
of  a  valley  in  which  marginal  lacustrine  terraces  are  forming. 
A.  high  terrace  of  sand  and  gravel  rapidly  accumulating.  B. 
rate  of  shrinkage  of  ice  margin  exceeds  outbuilding  of  terrace; 
clays  deposited  in  deep  water.  C.  lake  level  drops  in  sympathy 
with  the  ofiening  of  a  lower  spillway,  and  silt  and  sand  are 
successively  deposited  upon  the  clays  in  the  newly  shallowed 
water.  D.  postglacial  relations:  the  cla>’S  in  the  lowest  terrace 
were  deposited  just  as  in  the  second,  but  the  later  lowering  of 
the  lake  decreased  its  depth  so  much  that  the  clays  were  slightly 
eroded  before  being  covered  with  coarse  sand.  The  nature  of 
contact  and  overburden  thus  depends  on  the  vertical  distance 
between  successive  lake  levels. 
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of  the  “ice  front,”  so  that  the  northern  parts  of  the  region  today 
stand  higher  than  the  southern  parts  with  reference  to  a  horizontal 
datum.  The  evidence  on  which  h'airchild  based  his  conclusions  has 
been  reviewed  by  the  present  writer  and  shown  to  have  been  mis¬ 
interpreted.** 

The  Hudson  Valley  relationships  on  which  Woodworth  based  his 
statements  have  not  been  examined  in  detail  by  the  writer  and  there¬ 
fore  will  not  be  reviewed  here.  It  may  be  said,  however,  that  a 


Fig.  24^ — Conditions  undrr  which  clays  in  two  successive  terraces  could  be  contemporaneous.  Dia¬ 
grammatic  transverse  section  through  half  of  a  valley  with  marginal  lacustrine  terraces.  I>.  I*.  !•  « 
successive  positions  of  ice  margin.  L>,  L*.  L*  ~  successive  levels  of  marginal  lake.  H.T.  —  higher 
marginal  lake  terraces.  The  numbers  in  the  lower  terraces  indicate  the  lake  levels  arith  which  the 
various  deposits  are  associated.  The  relations  are  such  that  clay  is  deposited  continuously  throughout 
the  later  history  of  L'  and  the  entire  duration  ot  L*.  During  L*  and  1.',  Sand  (3)  and  Sand  (3) 
deposited  above  the  continuous  clay,  forming  two  distinct  terraces  at  the  surface  with  a  common 
substructure  of  clay. 


reconsideration  of  Woodworth’s  ev  idence  in  the  light  of  the  conception 
of  stagnant  ice  offers  a  different  interpretation  of  his  discontinuous 
“warped  water  planes,”  namely  as  deposits  in  marginal  lakes  similar 
to  those  in  Connecticut.  Goldthwait  constructed  isobases  only  for 
southeastern  New  Hampshire  and  the  adjacent  part  of  Massachusetts, 
from  observations  and  measurements  made  in  the  field.  Antevs 
extended  these  isobases  southward  and  westward  and  stated  that  the 
whole  region  had  suffered  a  differential  tilt  that  increased  in  strength 
toward  the  north. 

In  an  earlier  paper^®  the  writer  argued  that  the  horizontality  of 
the  extensive  lake-controlled  terraces  in  the  Connecticut  Valley  in 
Connecticut  and  Massachusetts  is  strongly  opposed  to  the  theory  of 
postglacial  tilting  so  far  as  the  immediate  area  of  the  valley  is  con¬ 
cerned.  To  this  evidence  may  now  be  added  the  fact  that  throughout 
Connecticut,  in  every  v'alley,  horizontality  of  the  flanking  terraces 
of  strictly  lacustrine  origin  is  universal.  This  statement  is  based  on 
detailed  tracing  in  the  field,  with  all  elevations  tied  to  near-by  bench 
marks  recently  established  by  the  I’.  S.  Coast  and  Geodetic  Survey. 

It  is  well  known  that  northern  New  England,  perhaps  as  far  south 
in  the  coastal  region  as  Cape  Ann,  has  been  affected  by  differential 
postglacial  uplift.  No  conclusive  evidence  of  such  uplift  in  southern 


••  Flint,  Pleistocene  Terraces  of  the  Lower  Connecticut  V'alley,  pp.  316-217. 
•  Ibid. 
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New  Hngland  has  been  advanced.  The  evidence  cited  above  points 
to  no  uplift  in  Connecticut  and  south-central  Massachusetts  at  least. 
As  far  as  our  present  knowledge  carries  us,  then,  it  would  seem  that 
the  hinge  line  or  zone  of  initial  uplift  must  lie  at  least  as  far  north 
as  central  Massachusetts."  It  would  not  be  difficult  to  establish  this 
point  by  means  of  a  detailed  survey  in  the  region  in  question. 

Stagnation  in  Other  Regions 

.A  consideration  of  the  stagnation  phenomenon  leads  naturally 
to  the  question  of  its  total  areal  extent.  Through  how’  wide  a  region 
did  the  last  ice-sheet  cease  to  behave  as  a  live,  actively  streaming 
mass?  The  field  criteria  outlined  in  the  preceding  pages  are  not 
difficult  to  recognize.  In  addition  to  detailed  field  study  in  Con¬ 
necticut,  the  writer  has  carried  reconnaissance  into  Rhode  Island  and 
southeastern  Massachusetts,  into  central  Massachusetts  north  to 
the  Vermont  line,  and  into  New  York  east  of  the  Hudson.  It  may  be 
stated  unequivocally  that  these  areas  were  included  within  the  limits 
of  the  stagnant  ice.  It  has  been  shown  that  Salisbury’s  work  indicates 
that  stagnation  also  occurred  in  northern  New  Jersey.  Study  of  the 
topographic  maps  of  northern  New  England  shows  precisely  the  same 
marginal  terraces  and  the  same  channels  and  notches  in  the  bedrock 
surface  that  exist  in  Connecticut.  Stagnation  almost  certainly  affected 
this  entire  region  as  well. 

Cook^‘  was  the  first  to  point  out  the  probable  great  extent  of 
stagnation.  His  argument  has  not  received  sufficiently  wide  publicity 
and  is  freely  referred  to  here.  The  region  investigated  by  Cook  lies 
in  eastern  New'  York  along  the  Hudson  Valley,  where  the  phenomena 
indicative  of  stagnation  are  well  developed.  The  distribution  of 
recessional  moraines,  however,  suggests  a  far  greater  extent  for  the 
stagnant  part  of  the  last  ice  sheet.  The  looped  recessional  moraines 
of  the  Erie  Basin  extend  eastward  into  the  region  south  of  Lake 
Ontario.  But  one  by  one  they  disappear;  east  of  Syracuse  the  only 
feature  referred  to  as  “recessional  moraine”  by  Goldthwait*^  is  a 
continuation  of  the  “Finger  Lakes  Moraine,”  or  “V’alley  Head  Mo¬ 
raine,”  which  scarcely  resembles  the  recessional  moraines  of  the 
Middle  West  and  may  be  only  a  series  of  accumulations  of  debris 
washed  over  stagnant  masses  of  ice  and  banked  against  the  steep  heads 

*'  erofcsaor  C.  K.  Lcingwell  has  suggested  tliat  since  the  lakes  that  built  the  continuous  (lower) 
terraces  were  associated  with  the  late  stages  of  dissipation,  during  which  but  little  ice  lingered  on  the 
surface,  iMMtglacial  crustal  movements  may  have  occurred  and  the  crust  become  adjusted  prior  to 
the  formation  of  these  terraces.  The  objection  that  the  time  allowable  for  adjustment  would  have 
been  too  short,  when  compared  with  adjustment  in  other  regions,  is  weakened  by  Fuller's  correlation 
(Geology  of  Long  Island,  table  opposite  p.  220)  of  the  Long  Island  moraines  with  the  Early  Wisconsin 
stage.  If  this  correlation  is  correct  (there  is  no  evidence  in  Connecticut  to  prove  or  disprove  it),  the 
<1iisipatinn  process  in  New  England  may  have  occupied  considerably  more  than  half  of  the  entire 
"iiconsin  epoch,  in  which  case  the  hypothesis  of  pre-terrace  crustal  adjustment  is  strengthened. 

”  Op.  (it. 

** Goldthwait.  in  .^ntevs'  "Recession  of  the  Last  Ice  Sheet.”  p.  106. 
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of  the  valleys  that  drain  the  Allegheny  escarpment.  East  of  I'tica 
even  this  accumulation  disappears.**  This  disappearance  of  reces¬ 
sional  morainic  deposits,  taken  in  conjunction  with  the  positive 
evidences  of  stagnation  in  southern  New  England,  New  Jersey,  and 
adjacent  New  York,  strongly  suggests  that  the  latest  ice  in  the  east 
lost  its  motion  while  most  of  the  ice  farther  west  continued  its  active 
motion  as  it  was  being  melted  back  and  that  the  boundary  zone 
separating  the  live  ice  from  the  dead  ran  southward  from  the  eastern 
end  of  Lake  Ontario.  Cook*^  considers  it  possible  that  here  and 
there,  as  in  the  Hudson  Valley,  live  ice  locally  “streamed”  through 
the  stagnant  mass,  causing  restricted  thrusting  effects.  No  such 
effects  are  evident  in  Connecticut,  and  none  has  been  observed  in 
adjacent  regions. 

In  Minnesota,  to  the  north  of  the  l(K)ped  recessional  moraines  of 
Illinois  and  Wisconsin,  there  are  two  broad  areas  of  stratified  sands 
and  gravels  each  pitted  with  hundreds  of  great  kettles  in  chains 
and  groups,  with  infacing  ice-contact  slopes.  Topography  typical 
of  these  areas  is  shown  on  the  Battle  Lake,  Fergus  F'alls,  Pelican 
Rapids,  Perham,  and  X’ergas  (Minnesota)  quadrangles.  The  com¬ 
ponent  material  is  mapped  by  Leverett  and  Sardeson*®  as  “sandy 
moraines”  and  “outwash  gravel.” 

Marginal  terraces  with  crevasse  fillings  much  like  those  in  southern 
New  England  have  been  observed  in  the  Yakima  Valley  in  Wash¬ 
ington.*^  They  are  briefly  described  in  the  Snoqualmie  and  Mount 
Stuart  P'olios,*®  where  they  are  referred  to  as  stream  terraces  excavated 
from  a  mass  of  outwash  material  that  formerly  filled  the  valley  from 
side  to  side.  The  presence  of  crevasse  fillings  in  association  with  the 
terraces  does  not  admit  of  this  interpretation  but  points  to  stagnation 
of  the  mass  of  ice  that  formerly  filled  this  portion  of  the  valley. 
Similarly^  the  tojx)graphic  maps  cov'ering  Okanogan  County,  to  the 
northeast,  show  extensive  horizontal  terraces  and  abandoned  spill¬ 
ways  in  profusion.  The  relations  exhibited  suggest  that  stagnation 
may  have  affected  the  latest  ice  in  that  region  as  well. 

Cause  of  Stagnation 

If  the  Minnesota  and  ^’akima  Valley  relations  are  to  be  explained 
on  a  basis  of  stagnation,  a  common  cause  must  hav^e  operated  to  bring 
about  loss  of  motion  in  the  areas  of  ice  involv'ed. 

“  These  relations  arc  brought  out  on  a  map  in  Antevs’  "The  Last  Glaciation,"  Fig.  J9.  P-  **4- 

“  Op.  cit.,  p.  1 68. 

••  Frank  Leverett  and  F.  S.  Sardeson:  Map  of  the  Surface  Formations  of  Minnesota.  Minntsola 
Gtol.  Survey  and  U.  S.  Geol.  Survey.  1916. 

Personal  communication  from  .Aaron  C.  Waters. 

*•  G.  O.  Smith  and  F.  C.  Calkins:  Snoqualmie  Folio.  Washington,  Geologic  Atlas  of  Ike  Lniiei 
States  No.  ijo,  U.  S.  Geol.  Survey,  1906.  p.  13  and  map. 

G.  O.  Smith:  Mount  Stuart  Folio,  Washington,  Geologic  Atlas  of  the  United  States  No.  106.  U.  S 
Geol.  Survey,  1904.  p.  8  and  map. 
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Cook  has  stated  his  opinion**  that  stagnation  was  the  result  chiefly 
of  subsidence  of  the  crust  under  the  weight  of  the  ice  sheet.  He 
argues  that  subsidence  reduced  the  slope  down  which  the  ice  was 
flowing  and  caused  stagnation  in  the  regions  of  greater  relief  where 
movement  would  be  most  effectively  impeded.  The  present  writer 
inde|)endently  reached  the  conclusion  that  topography  was  the  local 
and  immt*diate  cause  of  loss  of  motion  in  parts  of  the  last  ice  sheet. 
When  Cook’s  statement  is  examined  in  the  light  of  present  knowledge 
concerning  postglacial  uplift  in  northeastern  America,  it  appears 
inadequate  as  a  factor  controlling  ice  movement.  The  highest  esti¬ 
mates  of  uplift  in  the  southern  St.  Lawrence  region  are  of  the  order 
of  500  to  600  feet.  If  this  region  were  tilted  back  to  coincide  with 
the  supjiosed  glacial  datum  plane,  w  ith  a  hinge  line  even  as  far  north 
as  northern  Massachusetts,  the  resulting  land  surface  would  not  be 
a  reverse  (north-facing)  slope.  But,  even  if  the  slope  were  gently 
reversed,  the  fact  remains  that  the  maximum  uplift  amounts  to  only 
about  one-tenth  of  the  maximum  relief  (5000  to  6000  feet)  and  to 
perhaps  one-fourth  of  the  average  relief  of  the  extensive  New  Hamp- 
shire-\'ermont-Adirondack  region  over  which  the  ice  had  to  pass. 
It  seems  clear  that  the  major  topographic  control  was  exercised  by 
the  preglacial  configuration  rather  than  by  glacial  crustal  subsidence. 

The  relations  in  the  Yakima  Valley  referred  to  in  the  preceding 
section  nevertheless  seem  to  indicate  that  stagnation  may  be  brought 
about  without  crustal  movement.  The  ice  in  this  valley  proceeded 
from  a  kxral  glacier  of  the  alpine  type  with  three  tributaries,  each 
heading  in  a  cirque.^”  The  valley,  two  to  three  miles  wide  through 
the  ten-mile  reach  between  Kachess  Lake  and  Nelson,  suddenly 
narrows  at  Nelson  to  a  width  of  one  mile.  Widening  again  below  Nel¬ 
son  through  another  ten-mile  stretch,  it  narrows  sharply  to  a  gorge  at 
Teanaway,  below'  which  the  valley  is  not  glaciated.  Throughout 
these  reaches  the  gradient  is  markedly  less  than  in  the  upper  valley. 

The  marginal  terraces  suggestive  of  stagnation  occur  in  the  broad 
stretches.  In  these  sections  recessional  moraines  are  not  indicated. 
It  st'ems  probable  that  the  living  glacier,  having  pushed  its  tongue  far 
down  toward  the  gorge  near  Teanaway,  was  unable  to  maintain  its 
motion  through  the  narrows  above.  The  lower  part  of  the  ice  would 
then  be  left  as  a  great  bulb  not  unlike  the  spread -out  mass  of  the 
mcxlern  Malaspina  Glacier.  The  former  marginal  escape  of  water  is 
indicaU'd  not  only  by  the  relic  terraces  but  by  spillway  channels 
similar  to  those  in  New'  England.**  Small  valleys  in  the  vicinity, 
also  wcupied  by  Pleistocene  alpine  glaciers  but  lacking  conspicuous 
broiid  reaches  and  narrows,  indicate  by  the  presence  of  looped  reces¬ 
sional  moraines  that  their  glaciers  retreated  normally  without  losing 


*Op.  cU.,  pp.  isp-ibo. 

*•  Smith  and  Callcint,  loc.  cit. 
“  Ibid. 
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motion.  It  appears  probable  then  that  stagnation  in  this  region  was 
controlled  chiefly  by  topography. 

Applying  the  same  principle  to  the  areas  of  known  and  probable 
stagnation  in  the  Kast  (Fig.  25)  we  find  that  they  are  coincident  w  ith 
regions  of  notably  great  and  abrupt  relief  or  that  they  lie  in  the  lee  of 
prominent  relief  features.  In  and  south  of  the  Adirondacks  and 
throughout  New'  England  the  ice  stagnated  probably  because  the 
intricately  dissected  mountain  barriers  offered  to  glacier  movement 
a  resistance  that  in  the  waning  stage  could  not  be  overcome.  The  St. 
Lawrence-Lake  Ontario  ice,  however,  w'as  able  to  maintain  its  motion 
sufficiently  to  build  normal  recessional  dep)osits  in  the  lowland  north 
of  the  Allegheny  escarpment.  It  can  scarcely  be  fortuitous  that 
recessional  moraines  eschew'  the  rough  country.  The  only  open 
gateway  through  this  region  is  afforded  by  the  Hudson-Champlain 
trough.  Here  Cook  has  found  evidences  of  possible  streaming  through 
the  stagnant  field  of  ice.®^ 

The  Minnesota  areas  in  which  stagnation  is  suggested  lie  in  the  lee 
of  the  highlands,  including  the  Giants  Range,  northwest  of  Lake 
Superior.  The  Okanogan  County  region  in  Washington  is  one  of 
great  and  abrupt  relief.  Although  the  relationship  between  these 
positions  and  the  apparent  stagnation  of  the  ice  cannot  be  proved  in 
the  present  argument,  the  coincidence  is  suggestive. 

Topography  may  not  have  been  the  ultimate  cause  of  stagnation. 
The  assumption  that  the  last  ice  sheet  overtopped  all  the  mountains 
of  the  New  England-Adirondack  region  seems  well  founded.  It  is  not 
unlikely  that  a  more  fundamental  cause  operated  to  weaken  the  thrust 
of  the  whole  glacier  mass,  thus  permitting  local  topographic  barriers 
to  exercise  an  effective  restraining  influence. 

Brooks  has  argued“  that  slight  ultimate  causes  produce  great 
immediate  extensions  of  continental  ice  sheets,  that  advancing  glaciers 
operate  vigorously  to  extend  themselves  by  a  complicated  gearing-up 
system,  and  that  receding  glaciers  shrink  at  the  same  geared-up  pace. 
If  this  is  true,  it  is  not  difficult  to  conceive  that  an  ameliorative  cli¬ 
matic  change  that  occurred  while  the  last  ice  sheet  was  at  its  maximum 
extension  would  so  reduce  the  active  thrust  from  its  center  that  the 
enfeebled  periphery',  already  thinned  by  ablation,  must  respond  at 
once  by  stagnating  in  those  regions  where  great  topographic  barriers 
raised  the  friction  ratio  and  reduced  the  ease  of  ice  movement.  That 
the  widespread  cause  involv'ed  increased  wastage  rather  than  decreased 
alimentation  is  at  least  suggested  by  the  fact  that  the  stagnation 
phenomenon  appears  not  to  have  been  confined  to  one  center  of  ice 
dispersal  but  to  have  affected  the  Labrador,  Cordilleran,  and  perhaps 
the  Keewatin  centers  at  approximately  the  same  time. 

“  op.  eit.,  p.  168. 

**  C.  E.  P.  Brooks:  Climate  Through  the  -Ages.  London,  1936.  Ch.  16. 
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The  discussion  of  immediate  topc^raphic  control  set  forth  above 
opens  an  interesting  speculation  as  to  whether  the  pre-Wisconsin  ice 
sheets  were  not  affected  by  the  same  barriers  and  did  not  therefore 
dissipate  in  the  same  unusual  manner. 


Fig.  25— Diagram  of  New  England  and  Uie  eastern  Great  Lake*  region  showing  Wisconsin  terminal 
moraine,  extent  of  recessional  moraines,  and  principal  directions  of  ice  movement.  Area  of  stagnation 
in  the  last  ice  sheet  probably  includes  all  of  New  England,  eastern  New  York,  northern  New  Jersey, 
and  northeastern  Pennsylvania,  extending  west  nearly  to  the  Finger  Lakes  district. 

Base  after  A.  K.  Lobeck.  Direction  of  ice  movement  after  T.  C.  Chamberlin.  Moraines  after  J.  W. 
Goldthwait  and  Leverelt  and  Taylor.  The  data  from  Goldthwait  are  modihed  as  explained  in  the  text. 


In  conclusion,  the  need  for  careful  discrimination  between  glacial 
land  forms  caused  by  normal  ice  retreat  and  those  caused  by  stagna¬ 
tion  must  be  stressed.  Prejudice  has  not  infrequently  affected  field 
studies  in  the  eastern  part  of  the  glaciated  region.  Ice-contact  slopes 
have  been  mistaken  repeatedly  for  normal  delta  fronts.  Pitted 
lacustrine  terraces,  marginal  glaciofluvial  terraces,  and  groups  of 
related  crevasse  fillings  have  been  commonly  mistaken  for  terminal 
and  recessional  moraines.  The  abundant  spillway  channels  have 
been  almost  ignored.  Future  investigation  carried  on  with  the  criteria 
of  stagnation  in  mind  will  add  greatly  to  our  accurate  knowledge  of 
the  dissipation  of  the  last  ice  sheet. 


THE  QATTARA  POWER  SCHEME 


H.  Sirry  Bey 
Survey  E^ypt 

Anew  hydro-electric  scheme  for  generating  power  by  the  con¬ 
tinuous  admission  of  sea  water  from  the  Mediterranean  with 
■  a  considerable  fall  into  a  natural  depression  in  the  Libyan 
Desert  called  Qattara,  is  now  being  carefully  investigated  by  the 
Survey  of  Egypt. 


The  Qattara  Depression 

This  depression,  whose  existence  was  unsuspected  until  quite 
lately  and  which  might  still  have  remained  undiscovered  but  for  the 
strenuous  efforts  made  by  the  Survey  of  Egypt  during  the  last  few 
years  to  extend  accurate  triangulation  surveys  far  from  the  Nile 
Valley  into  the  inhospitable  wastes  of  the  Sahara,  is  an  enormous 
hollow  in  the  northern  part  of  the  Libyan  Desert,  in  which  some  7000 
square  miles  lie  below  sea  level.  The  eastern  end  of  the  depression 
approaches  to  within  about  80  miles  of  Alexandria,  130  miles  of  Cairo, 
and  40  miles  of  the  Mediterranean  coast.  Its  deepest  point  is  440  feet 
below  the  level  of  the  Mediterranean,  and  even  the  contour  of  160 
feet  below  the  sea  level  embraces  an  area  of  some  4000  square  miles. 
If  a  lake  were  to  be  formed  within  the  depression  with  its  surface  at 
this  last-named  contour,  it  is  easy  to  show  that,  on  the  assumption  of 
a  mean  daily  evaporation  of  one-sixth  of  an  inch  from  the  lake  surface, 
sea  water  might  be  passed  continuously  into  the  depression  at  the  rate 
of  some  40  million  tons  a  day,  with  a  total  fall  of  160  feet,  without 
altering  the  level  of  the  lake;  and  the  energy  of  the  falling  water  might 
be  used  for  power  generation.  The  water  of  the  inland  lake  would,  of 
course,  gradually  become  more  and  more  saline,  since  salt  would  be 
continuously  passing  into  it  from  the  sea  while  only  pure  water  would 
be  disappearing  from  it  by  evaporation;  but  the  volume  of  water  in 
the  lake  would  be  so  vast  that  it  would  require  centuries  for  the 
accumulation  of  salt  to  become  great  enough  to  interfere  seriously 
with  the  rate  of  disposal  of  the  influx  by  evaporation. 

Potential  Power  Estimates 

Allowing  for  losses  of  energy  in  the  conduits,  generators,  and 
transmission,  it  is  estimated  that  a  continuous  net  output  of  some 
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160, (XX)  horse  power  could  be  distributed  in  Lower  Egypt  by  utilizing 
the  influx  for  power  prcxiuction.  The  total  consumption  of  power  at 
the  present  time  in  Lower  Egypt  for  all  purposes  (railways,  tram¬ 
ways,  lighting,  mills,  etc.)  is  but  a  small  fraction  of  the  power  obtain¬ 
able  from  the  Qattara  Depression.  Even  on  the  most  liberal  estimate 
of  the  increased  power 
(X)nsumption  which  may  be 
required  for  the  above  pur¬ 
poses  during  the  next  cen- 
tur>',  including  pumping  on 
a  large  scale  for  the  recla¬ 
mation  of  the  two  million 
acres  or  so  of  land  as  yet 
uncultivated  in  the  north¬ 
ern  parts  of  the  Nile  Delta, 
it  is  estimated  that  the 
carr>’ing  out  of  the  Qattara 
Scheme  would  more  than 
I  satisfy  the  demands  and 
would  leave  a  surplus  of 
power  for  the  development 
of  new  industries  in  Lower 
Egypt.  The  scheme,  if  it 
can  be  carried  out  at  not 

t 

1  too  high  a  cost,  will  there- 

I  fore  meet  two  of  the  great- 

l  est  needs  of  Egypt,  namely 

i  a  large  increase  in  the  cul- 
i  • 

livable  land  area  of  the 
j  country  in  order  to  accom- 

I  modate  her  ever-increasing 

j  population,  and  a  source  of  power  within  her  own  borders  for  the 

I  development  of  new  industries.  The  Qattara  Scheme  would,  in  fact, 

I  accomplish  for  Lower  Egypt  what  the  Aswan  power  scheme  is  intended 

I  to  do  for  Upper  Egypt;  the  two  schemes  are  complementary. 

I  Investigations  in  Progress 

I  Whether  the  Qattara  Scheme  will  prove  to  be  economically  prac- 
\  ticable  will  depend,  of  course,  largely  on  the  costs  that  would  be 

!  incurred  in  carrying  it  out;  these  costs  cannot  be  even  approximately 

I  estimated  until  the  results  of  the  detailed  investigations  now  in 

progress  are  known. 

The  sloping  plateau  that  separates  the  depression  from  the  Medi¬ 
terranean  attains  such  considerable  altitudes  over  most  of  its  breadth 


Fig.  1 — Sketch  map  to  show  the  Qattara  Depreaaion. 
Scale  I  :  13,500.000.  The  Depreaaion  ia  ahown  on  a  acale 
of  I  :  1,000.000  in  new  "Atlaa  of  Egypt”  (reviewed  in  thia 
number  of  the  Geotr.  Ret.), 
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of  40  miles,  that  the  excavation  of  open  canals  to  conduct  sea  water 
into  the  depression  is  out  of  the  question.  The  aqueducts  will  there¬ 
fore  have  to  be  tunneled  for  the  greater  part  of  their  length;  and  one 
of  the  principal  lines  of  investigation  is  that  directed  towards  the 
ascertaining  by  trial  borings  of  the  exact  nature  of  the  rocks  through 
which  the  tunnels  would  have  to  be  driven.  Simultaneously  with 
the  boring  op>erations  in  the  tract  betw'een  the  sea  and  the  depression, 
detailed  contour  surveys  are  being  conducted  both  within  the  depres¬ 
sion  itself,  to  ascertain  its  exact  content  for  different  levels  of  the 
proposed  lake,  and  in  the  tract  between  the  depression  and  the  delta 
to  ascertain  the  best  route  for  the  transmission  of  the  power  to  be 
obtained.  Careful  experiments  are  being  made  to  ascertain  as  accu¬ 
rately  as  possible  what  is  likely  to  be  the  rate  of  evaporation  from  an 
open  surface  of  salt  water  within  the  depression,  also  how  this  rate  is 
likely  to  vary  as  time  goes  on  with  increasing  salinity  of  the  lake, 
and  as  to  the  nature  and  amount  of  salts  likely  to  be  precipitated 
in  the  course  of  centuries. 

It  is  hoped  that  within  two  years  the  investigations  will  yield 
sufficient  data  to  enable  the  probable  costs  of  the  scheme  to  be  approxi¬ 
mately  ascertained  and  a  judgment  to  be  formed  as  to  its  economic 
practicability. 


note  on  the  map  of  the  huallaga  gorge 

BETWEEN  HUANUCO  AND  MUNA 


O.  M.  Miller 

American  Geographical  Society’s  School  of  Surveying 

map  of  a  section  of  the  Huallaga  River  is  supplementary 
I  to  the  writer’s  article  on  “The  1927-1928  Peruvian  Expedi- 
^  tion  of  the  American  Geographical  Society,”  which  appeared 
in  the  January,  1929,  number  of  the  Geographical  Review.  It  covers 
the  portion  of  that  great  tributary  of  the  Amazon,  between  the  town 
of  Hu^nuco  and  the  village  of  Muha,  where  the  river  flows  transver- 
sally  across  the  mountains  from  west  to  east.  At  Muha  the  Hualls^a 
resumes  its  northward  direction. 

The  chief  points  of  interest  to  be  noted  in  the  map  are  the  depth 
of  the  gorge  itself,  5000  feet  at  Hu4nuco  and  more  than  7000  feet  in 
the  neighborhood  of  Muha,  and  the  remnants  of  the  former  deep 
alluvial  fill.^  In  connection  with  the  latter,  note  especially  the  high 
alluvial  terrace  to  the  southwest  of  Hu4nuco,also  its  effect  on  the  topog¬ 
raphy  in  the  steep  side  quebradas  ail  the  way  down  the  gorge.  Near 
Acomayo  it  should  be  noted  that  the  river  has  sunk  much  farther 
below  the  level  of  the  alluvial  fill  than  at  Hudnuco.  Below  this  there 
is  practically  no  trace  of  the  alluvial  fill  until  Piedra  Grande  is  reached, 
the  river  flowing  through  a  narrow  precipitous  gorge;  but  to  the  south 
of  Piedra  Grande  are  high  cliffs  on  the  top  of  which  are  level  areas 
protruding  out  into  the  gorge. 

An  extremely  interesting  feature  of  the  region  covered  by  the  map 
is  the  sharp  dividing  line  between  the  montana  and  the  semiarid  zone. 
It  cuts  across  in  an  almost  straight  line  in  a  direction  approximately 
parallel  to  the  main  cordillera,  about  70  miles  to  the  west.  The  hills 
in  the  immediate  vicinity  of  Chaglla  are  bare  of  trees,  as  is  all  country 
to  the  west;  but  on  the  other  side  of  the  gorge  to  the  northeast  the 
hills  are  wooded  to  their  summits,  and  the  mountains  at  Tambo  de 
Vaca  are  also  forested.  Clouds  almost  continually  lie  over  the  sum¬ 
mits  of  the  latter. 

Construction  of  Map 

.A  base  of  more  than  1300  meters  was  measured  along  the  straight 
street  in  Hu^nuco  which  leads  to  the  bridge  over  the  Huallaga.  From 
both  ends  of  the  base  points  were  intersected.  The  next  station 

‘CompAre  Uie  map.  Figure  29.  the  gorge  at  Hu&nuco  (acate  1:43,000),  and  the  aketchea  of 
•nuvial  terracea,  Figurea  30-32,  in  the  writer’a  previoua  paper. 

^93 


'if*-, 


THE  HUALLAGA  GORGE 


295 


occupied  was  located  by  resection  from  these  intersected  points. 
Rays  to  other  prominent  points  were  then  observed.  This  process 
of  intersection  and  resection  was  continued  down  the  river  as  far  as 
Muna  and  together  with  two  astronomical  stations,  one  at  Hu&nuco 
and  one  at  Tambo  de  Vaca,  forms  the  control  of  the  map.  The  datum 
level  (1930  meters)  was  assumed  at  the  bridge  of  the  Huallaga  at 
Hu&nuco  and  is  in  comparatively  close  agreement  with  the  height  of 
Hu&nuco  as  determined  previously  on  several  occasions  by  barometric 
observations.  Differences  of  level  were  all  determined  trigonometri¬ 
cally  and  also  agree  well  with  aneroid  observations  made  by  other 
travelers  in  this  region. 

Only  the  approximate  positions  of  the  mountains  above  Tambo 
de  Vaca  were  determined,  owing  to  the  fact  that  they  were  almost 
constantly  in  cloud.  Their  heights,  found  from  vertical  angles  ob¬ 
served  from  the  southeast  at  the  astronomical  station  at  Cushi,  must 
be  accepted  with  reserve.  However,  they  agree  approximately  with 
those  found  by  an  engineer  named  Tucker,  who  did  a  route  traverse 
across  this  range  some  years  ^o. 

In  the  trigonometrical  work,  the  principal  instrument  used  was  a 
Wild  theodolite.  Horizontal  angles  were  read  only  to  the  nearest 
minute  of  arc;  and  it  should  be  noted  that,  though  the  Wild  instru¬ 
ment  is  capable  of  reading  to  the  nearest  second  of  arc,  it  is  much  less 
trouble  to  read  approximate  angles  with  it  than  to  read  them  with 
an  ordinary  engineer’s  transit.  This  method  of  skeleton  triangulation 
has  a  great  many  advantages  over  a  traverse  in  open  country,  the 
most  obvious  being  that  it  is  not  necessary  to  have  consecutive  sta¬ 
tions  visible  one  from  the  other. 

The  topography  has  been  drawn  from  numerous  sketch  maps  and 
perspective  drawings  made  by  the  writer. 


THE  SECOND  CONFERENCE  ON  CYCLES 

A  SECOND  conference  on  the  problem  of  cycles  was  convened 
by  President  Merriam  of  the  Carnegie  Institution  at  Wash- 
ington  on  December  15,  1928.  Thirty-five  scientists  were 
present  with  Dr.  D.  T.  MacDougal  of  the  Institution’s  Division  of 
Plant  Biology  in  the  chair.  The  purpose  of  the  meeting  was  discus¬ 
sion  of  new  material  accumulated  since  the  first  conference  held  in 
December,  1922.^  An  abstract  of  the  proceedings  is  here  presented. 

Introduction 

President  Merriam,  introducing  the  chairman,  referred  to 
the  accumulating  evidence  of  cycles  indicative  of  certain  questions 
which  must  be  solved.  The  discussions  to  take  place  here,  he  said, 
will  be  related  to  our  several  types  of  special  interests.  Some  will 
consider  the  matter  from  the  point  of  view  of  tree  growth ;  others  will 
be  interested  in  the  problem  as  it  relates  specifically  to  solar  radiation. 
The  first  question  to  be  considered  concerns  the  influence  of  outside 
physical  factors  on  the  growth  of  trees.  In  consideration  of  these 
factors  we  realize  the  importance  of  variation  in  climate  as  involved 
and  hope  that,  through  study  of  the  influences  as  we  see  them 
expressed,  the  growth  of  the  tree  from  year  to  year  may  ultimately  be 
sufficiently  understood  so  that  the  data  available  may  help  us  to 
understand  the  climatic  conditions  under  which  trees  have  formed 
in  past  periods. 

If  there  could  be  agreement  in  a  general  way  regarding  the  prin¬ 
ciples  involved  in  a  discussion  of  cycles,  we  should  have  a  starting 
point  for  what  seems  one  of  the  most  significant  studies  of  interrela¬ 
tion  of  scientific  factors  in  the  whole  field  of  science.  If,  on  the  basis 
of  study  of  relation  of  existing  physical  factors  to  development  of 
tree  growth,  we  could  define  a  measuring  rod  for  climatic  change, 
this  same  measure  could  probably  be  used  for  remote  periods.  There 
would  then  be  not  only  the  exp>ectation  of  determining  what  the  local 
climatic  conditions  were  but  the  further  possibility  of  forming  some 
estimate  as  to  the  nature  and  rate  of  changes  in  the  sun. 

In  our  discussion  it  will  be  worth  while  to  ascertain  as  clearly 
as  may  be  possible  not  only  where  the  points  of  agreement  lie  but  to 
discover  as  well  the  nature  of  the  differences  which  separate  the 
several  groups  of  students  of  this  subject. 

*  ReDort  of  a  Conference  on  Cycles,  Gtop.  Rn.  Sp4cUl  Smppl.,  Vol.  13.  1023.  pp.  6S7-676. 

296 


CONFERENCE  ON  CYCLES 


297 


Trees  as  Recorders 

Dr.  MacDougal  summarized  some  of  the  results  of  his  dendro- 
graphic  records  begun  in  1918.  The  dendrograph  makes  a  continuous 
record  of  the  variations  of  the  diameter  of  a  tree  between  two  contact 
points  on  opposite  sides  of  the  trunk.  The  Monterey  pine  {Pinus 
radiate)  and  the  coast  redwood  {Sequoia  sempervirens)  were  selected 
for  discussion.  Records  are  available  for  31  pines  for  a  period  of 
I  to  10  years  and  for  16  redwoods  for  i  to  5  years.  Both  trees  live 
in  the  coastal  region  with  an  equable  climate  due  partly  to  the  recur¬ 
rence  of  fogs  (maximum  temperature  in  May  or  September-October) 
and  with  a  rainfall  averaging  450  millimeters,  mostly  from  November 
to  April.  In  addition  to  recording  actual  conditions  experiments 
were  undertaken  to  simulate  natural  but  unusual  phenomena — thus 
irrigation  during  the  dry  season. 

The  activity  of  the  redwood  was  found  to  be  conditioned  primarily 
by  soil  water  supply  with  some  influence  by  fogs.  Correlation  between 
total  growth  and  total  rainfall  was  less  than  in  the  case  of  the  pine. 

Next  to  water  supply  temperature  of  the  cambium  must  be  of 
the  greatest  importance.  As  yet  no  practicable  method  has  been 
devised  for  continuous  registration.  Three  hundred  readings,  how¬ 
ever,  were  taken  on  a  redwood  in  1926-1928.  Plotted,  they  correlate 
well  with  the  growth  curve.  In  fact  the  annual  layers  would  seem 
to  record  the  course  of  temperature  more  nearly  than  that  of  rainfall 
in  the  years  recorded.  The  possibility  of  using  certain  trees  as 
recorders  of  temperature  and  of  others  as  recorders  of  rainfall  greatly 
increases  the  prospective  value  of  the  trees  as  an  indicator  to  students 
of  past  climates. 

The  use  of  X  rays  may  also  be  expected  to  aid  in  deciphering  many 
features  of  the  layers  otherwise  not  easy  to  read. 

Cycles  in  Tree  Growth:  The  Cyclograph 

Dr.  a.  E.  Douglass,  Director  of  Steward  Observatory,  Uni¬ 
versity  of  Arizona,  described  a  check  made  on  the  study  of  cycles  in 
trees.  Observations  have  recently  been  conducted  on  305  trees  taken 
in  42  groups  over  the  western  area  between  the  eastern  edge  of  the 
Rocky  Mountains  and  the  Pacific  and  between  the  Columbia  River 
and  the  Mexican  border.  The  area  was  divided  into  Coast,  Arizona, 
and  Rocky  Mountain  zones,  with  about  17,000  ring  measures  to  the 
zone.  In  1926  three  complete  analyses  were  made  of  the  group  curves; 
the  cycles  were  plotted  in  periodogram  form  and  published.  A 
replotting  was  then  made  on  scales  unknown  to  the  author  and 
re-analyzed.  Dr.  Douglass  found  agreements  sufficiently  strong 
to  give  evidence  of  the  reality  of  the  cycles.  There  was  furthermore 
a  strong  resemblance  between  the  zones  with  some  difference  in 
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emphasis.  Combined  into  one  curve  they  give  considerable  ex¬ 
pectancy  that  the  western  tree  cycles  are  closely  related  to  the 
Bruckner  cycle  and  therefore  to  solar  variations. 

Referring  to  long  records  in  annual  rings,  Dr.  Douglass  instanced 
the  four  three-thousand  year  sequoias  now  known,  three  in  a  grove 
east  of  Spring ville  and  one,  the  oldest,  3233  years,  near  the  General 
Grant  National  Park.  The  record  in  these  trees  is  clear,  and  its 
appearance  in  similar  form  throughout  the  sequoia  area  indicates 
a  close  climatic  connection.  There  is  strong  evidence  that  precipita¬ 
tion  plays  an  extremely  important  part;  but  other  factors  enter,  and 
interpretation  of  the  record  will  be  more  complex  than  for  the  yellow 
pine  of  Arizona.  Up  to  the  present  time  the  coast  redwood  has  not 
been  found  to  be  its  equal.  In  two  selected  groups  of  the  coast  red¬ 
wood,  in  northern  and  southern  California  respectively,  not  enough 
similarity  obtained  among  different  trees  to  warrant  the  belief  that 
climatic  effects  were  being  recorded.  Further  effort  will  be  made  to 
find  coastal  redwoods  that  show  climatic  effects. 

The  western  yellow  pine,  flourishing  in  a  much  drier  region,  gives 
more  direct  record  of  rainfall.  Excellent  records  go  back  500  years, 
one  640  years.  Supplemented  by  early  historic  and  prehistoric  mate¬ 
rial,  the  pine  records  cover  some  1255  years — divided,  however,  by 
a  gap  of  unknown  duration.  The  series  will  be  of  the  highest  value 
when  this  gap  can  be  filled. 

Dr.  Douglass  also  reported  on  progress  made  in  the  technique  of 
cycle  measurement.  Since  1914  he  has  undertaken  search  for  periodic 
characters  in  curves  of  rainfall,  tree  growth,  sunspot  numbers,  and 
other  data  by  a  cyclograph  method  specifically  developed  for  the 
purpose.  The  improved  form  of  the  instrument,  the  White  cyclograph, 
which  has  a  range  from  a  minimum  cycle  of  6  years  or  less  to  a  maxi¬ 
mum  of  over  42  years,  is  described  and  illustrated  in  “A  Study  of  the 
Annual  Rings  of  Trees  in  Relation  to  Climate  and  Solar  Activity.’’* 
By  a  device  intrcxiuced  in  1928  it  becomes  a  direct-reading,  variable¬ 
grating  cycloscope. 

In  answer  to  a  comment  on  varying  periods,  raised  by  Professor  C.  F.  Marvis, 
the  capacity  of  the  cyclograph  to  show  variable  and  broken  cycles  as  well  as  constant 
ones  was  emphasized. 

Mr.  H.  H.  Clayton  remarked  that  in  his  long  study  of  cycles  the  most  serious 
difficulty  he  had  encountered  in  analyzing  solar  and  meteorological  cycles  was 
the  rapid  variation  in  amplitude  and  occasional  inversion  of  phase  that  was  exhibited. 
In  most  methods  used  in  physics  and  astronomy — in  the  analysis  by  correlation 
formulas  used  by  the  speaker.  Abbot,  and  Alter,  and  in  the  cyclograph  analysis 
used  by  Douglass — constancy  of  phase  was  assumed.  Change  of  phase  does  not 
necessarily  prevent  the  discovery  of  the  cycles  by  these  methods  but  greatly  reduces 
the  amplitudes  of  the  periods  found  and  renders  futile  any  efforts  at  forecasting 
from  the  data. 


•A.  E.  DouglaM:  Climatic  Cycles  and  Tree-Growth.  Vol.  a.  CarntgU  Itutn.  PM.  No.  i#**- 
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Life  Cycles  in  Disease 

Dr.  W.  C.  White,  Chairman  of  the  Medical  Division  of  the 
National  Research  Council,  pointed  out  that  much  evidence  relates 
diseases  in  both  men  and  animals  to  certain  well  known  cycles  in 
nature.  The  study  of  disease  cycles  has  not  yet  been  brought  into 
relation  with  the  great  cycles  of  nature  such  as  those  occurring  in 
the  great  cosmic  cycles  or  even  to  the  sunspot  cycle.  We  have, 
however,  evidence  of  such  a  relation  in  rickets,  in  which  disease  we 
can  trace  the  influence  of  various  wave  lengths  of  the  sun  and  its 
emanations  on  the  definite  chemical  substance  known  as  sitosterol. 
These  emanations  occur  in  cycles  of  intensities. 

Most  prominent  cycles  with  which  diseases  are  associated  are 
seasonal  cycles  in  the  so-called  infectious  diseases<  Some,  as  far  as 
man  are  concerned,  are  due  to  cycles  of  other  forms  of  life,  e.g.  Rocky 
Mountain  spotted  fever.  In  others  we  are  yet  ignorant  of  the  cause 
of  the  cyclic  appearance.  We  know  practically  nothing  of  the  life 
history  of  many  of  the  infectious  micro-organisms  outside  the  body. 

.\  plan  for  the  study  of  such  organisms  in  the  soil  has  lately  been 
presented  to  the  Division  of  Medical  Sciences  of  the  National  Research 
Council  in  cooperation  with  the  Department  of  Agriculture  and 
the  Public  Health  Service.  A  significant  example  of  the  influence  of 
the  various  stages  in  the  cycle  of  the  organism  itself  is  seen  in  malaria 
in  man  in  the  quotidian,  tertian,  and  quartan  fevers.  There  are 
evidences  of  much  greater  cycles  in  other  diseases  to  which  we  as  yet 
have  no  clue,  which  may  explain  their  epidemic  character.  Probably 
many  of  the  diseases  from  which  we  suffer  cannot  be  controlled  until 
our  knowledge  of  the  various  cycles  is  complete. 

Solar  Cycles 

Dr.  C.  G.  Abbot,  Secretary  of  the  Smithsonian  Institution, 
observed  that  when  the  first  of  the  cycle  conferences  was  held  he  had 
not  been  greatly  impressed  with  their  solar  aspect  but  that  he  now 
was  somewhat  more  sanguine.  He  pointed  out  the  uniformity  of 
Hale’s  22.6-year  period  applied  to  sunspot  minima.  The  year  1946 
may  certainly  be  predicted  as  a  year  of  sunspot  minimum  and  what¬ 
ever  terrestrial  phenomena  are  associated  with  it.  For  maxima  there 
is  not  such  great  uniformity,  but  indications  point  to  a  sunspot  maxi¬ 
mum  about  1929. 

.Associated  with  the  sunspot  cycle  there  seems  to  be  a  fluctuation 
of  the  emission  of  solar  radiation.  Knowing  the  probable  march  of 
sunspots,  we  may  trace  that  of  solar  radiation.  Developments  of  the 
last  two  years  lead  us  to  hope  that  we  can  go  much  farther. 

In  1926  Dr.  Abbot  discovered  a  tendency  to  a  regular  pulse  of 
slightly  more  than  2  years  in  the  solar  constant  values  for  1920-1926. 
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Analysis  confirmed  the  period  as  2.14  years  and  also  revealed  pulses 
of  1.28  and  0.91  year.  On  this  basis  he  forecast  an  appreciable 
maximum  of  solar  constant  values  about  May,  1928,  and  very  decided 
minimum  about  November,  1928,  both  of  which  were  verified.  Several 
meteorologists  have  discovered  evidences  of  terrestrial  periodicities 
closely  approximating  those  of  about  ii,  15,  and  25-26  months, 
D.  Brunt,  for  instance,  in  an  analysis  of  meteorological  data  from 
certain  European  cities.*  De  Geer  also  has  noted  a  period  of  about  2 
years  in  studies  of  the  advance  and  retreat  of  glaciation;  and  the 
Department  of  Agriculture  in  the  yield  of  food  crops. 

Spectroscopic  studies  of  atmospheric  ozone  now  under  way  suggest 
another  connection  between  solar  and  terrestrial  events. 

Mr.  H.  H.  Kimball,  commenting  on  Dr.  Abbot’s  paper,  observed  that  sunspot 
numbers  and  solar  constant  values  for  the  last  ll-year  cycle  did  not  indicate  a 
close  relation  and  inquired  as  to  whether  there  was  such  a  relation  in  the  26-month 
and  shorter  cycles  to  which  Dr.  Abbot  had  referred. 

Dr.  Abbot  in  reply  attributed  discrepancies  to  two  causes:  first,  that  solar 
radiation  rises  to  a  maximum  with  medium  sunspot  numbers  and  declines  there¬ 
after  as  sunspot  numbers  increase;  secondly,  that  superposed  on  the  sunspot  in¬ 
fluence  on  solar  variation  there  apf>ear  to  be  three  pulses  of  regular  periods  of  about 
25>  I5i  II  months  respectively,  and  of  amplitudes  which  are  large  enough  when 
combined  in  similar  phase  nearly  to  overpower  the  maximum  sunspot  effect  on  the 
solar  constant  values. 

Mr.  H,  H.  Clayton  remarked  that  the  25-month  cycle  had  been  disco\-ered 
by  him  in  meteorological  phenomena  more  than  40  years  ago  and  described  in 
two  papers  published  in  the  American  Meteorological  Journal  in  August,  1884,  and 
April,  1885,  respectively.  A  period  of  nearly  the  same  length  in  sunspots  was 
described  by  Dr.  Douglass  in  1921. 


Cycles  in  Variations  of  Glaciers  and  Ice  Sheets  and  in  Ice  Melting 

Dr.  Ernst  Antevs  called  attention  to  the  large  amount  of 
material  available  on  the  variations  of  glaciers  and  ice  sheets  and  on 
the  melting  of  the  Pleistocene  ice  sheets,  material  which  promises 
to  shed  much  light  on  the  periodicity  of  climate  during  the  last  35.000 
years.  He  gave  illustrations  of  cycles  in  the  variation  of  modem 
glaciers — noting  that  not  all  glaciers  are  suitable  for  study,  for  not  all 
respond  promptly  to  meteorological  change — and  of  variation  in 
the  Pleistocene  ice  sheets  recorded  by  moraines  and  of  melting  recorded 
in  the  varved  glacial  clay.  While  the  rate  of  the  ice  retreat  is  espe¬ 
cially  suited  for  the  study  of  long-range  periodic  phenomena,  the 
varve  graphs  are  best  suited  for  the  study  of  short  cycles. 

Perhaps  the  most  important  results  so  far  obtained  from  the 
analyses  of  the  varve  curves  is  the  almost  complete  absence  of  the 
1 1 -year  cycle  in  the  curves  studied  by  C.  E.  P.  Brooks.*  The  nearest 


'  Owort.  Journ.  Royal  MtUorol.  Soc.,  Vol.  53,  1927,  pp.  1-30. 

•  The  Problem  of  Varves.  Quart.  Journ.  Royal  Mataorol.  Soc.,  Vol.  S4.  1928.  pp.  64-70. 
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approach  to  an  i  i-year  periodicity  is  one  of  10.4  years  in  a  varve  series 
from  Argentina,  but  even  this  has  nothing  of  the  compelling  rhythm 
of  the  modem  sunspot  curve.  In  curves  from  Argentina,  Brooks  also 
found  periodicities  of  5.1  and  51  years.  In  varve  graphs  from  North 
America  periods  of  2,  3,  4,  5,  6,  7,  and  8  years  have  been  determined 
by  K6ppen,‘  the  F>eriod  of  2  years  being  found  in  125  cases,  that  of 
8  years  in  one  case. 

Dr.  Douglass  inquired  as  to  how  we  could  best  get  precise  time  relationship 
between  the  earliest-dated  tree  rings,  say  3000  years  ago,  and  the  varves  in  northern 
Europe  which  extend  back  nearly  to  the  last  ice  age.  He  pwinted  out  that,  whereas 
the  chief  tree  control  appears  to  be  rainfall,  in  the  varves  temperature  was  almost 
the  only  factor  and  hence  that  a  long  period  of  overlapping  years  would  be  necessary 
to  reach  any  land  of  certainty  in  relationship. 

Dr.  Merriam  emphasized  the  importance  of  tracing  relationship  between  trees 
and  varves.  The  tree  record  will  perhaps  be  extended  in  trees  that  lived  in  past 
time.  He  cited  the  case  of  the  buried  logs  of  the  Sequoia  setnpervirens  at  Colma  near 
San  Francisco,  which  will  give  a  ring  record  long  before  all  living  trees  of  that  species. 


Cycles  in  Peat  Deposits 

Dr.  a.  P.  Dachnowski-Stokes,  of  the  U.  S.  Bureau  of  Chemistry 
and  Soils,  considered  certain  basic  facts  in  the  analysis  of  peat  deposit 
profiles  for  evidences  of  climatic  changes  and  for  a  basis  for  coordi¬ 
nating  results. 

Peat  materials  can  be  subjected  to  analysis  which  permits  identi¬ 
fication  of  the  botanical  composition  of  the  dominant  communities 
of  plants  from  which  the  layers  have  been  derived.  Facts  accumulated 
by  specialists  in  North  America  and  Europe  have  demonstrated  clearly 
that  in  both  continents  the  composition  and  general  characteristics 
of  peat  materials  are  similar  and  have  been  produced  by  similar 
response  of  vegetation  to  environment. 

Stratification  of  peat  deposits  is  also  directly  related  to  changes 
consequent  on  wet  or  dry  conditions  during  the  formation  of  the 
layers.  Degree  of  decomposition  is  one  of  the  chief  criteria. 

Evidence  relating  to  changes  in  wet  and  dry  or  cool  and  warm 
periods  has  been  obtained  also  from  microscopic  study  of  pollen  in 
past  profiles,  researches  on  which  have  been  carried  out  extensively 
in  Europe.  From  the  pollen  curves  it  is  possible  to  reconstruct  the 
main  features  in  the  history  of  dominant  forest  types  and  arrive  at 
a  chronological  system  which  can  be  used  also  for  exact  determina¬ 
tions  of  archeological  and  cultural  relicts  of  man. 

It  may  be  stated  that  quantitative  pollen  analyses  in  this  country, 
although  still  very  inadequate,  have  shown  rather  strong  local  varia¬ 
tions  in  the  succession  of  forest  communities  and  especially  in  the 


*  Mehrj&brise  Temperatunchwankungeo  vor  8  bia  i8  JahrtauKnden,  Mtttord.  ZtUsckr.,  VoL 
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composition  of  deciduous  forests.  Conclusions  as  to  climatic  changes 
made  on  the  basis  of  such  analyses  should  therefore  be  deferred  until 
sufficient  material  is  at  hand  to  permit  more  detailed  fixing  of  bound¬ 
aries  of  forests  during  different  p>ostglacial  stages. 


Table  I — Sketch  Outlining  the  Sequence  of  Climatic  Chances 
Recorded  in  Peat  Deposits 


Climatic  Periods  after 
Blytt-Sernander 

1 

Succession  of  Vegetation 
AND  Peat  Layers 

Reactions 

Present 

Dry  rising 

Advance  of  heaths,  shrubs, 
conifers,  and  hardwoods 

Increasing  decomposition  of 
the  organic  surface  layers  with 
characterisUcs  varying  in  de¬ 
gree  and  sUge  in  different  re¬ 
gional  environments.  Coastal 
dunes  mobile 

Sub-Atlantic 

Moist 

Development  of  younger 
layers  of  moss  (Sphagnum), 
re^.  and  sedge  peats.  Sec¬ 
ondary  lake  stages  with 
sedimentary  peat 

Peat  areas  with  predomi¬ 
nantly  anaerobic  conditions 
and  acid  reactions;  podsoliza- 
tion  and  degradation  phases; 
coastal  dunes  fixed 

Sub- Boreal 

Dry-warm 

continental 

“  Grenzhorizont.”  woody 
peats  from  ericaceous 
heaths,  deciduous  and  ever¬ 
green  shrubs,  and  conifers 

Moderate  decomposition  of 
the  organic  material  and 
capillary  uplift  of  soil  solu¬ 
tions;  black  soil  (chemozem- 
like)  development 

Atlantic 

Moist 

maritime 

Formation  ot  older  layers  of 
moss  (Sphagnum),  reed, 
sedge  and  saw-grass  peat. 
Lake  stages  with  sedimen¬ 
tary  mater  als  and  marls 

Ground-water  and  lake  levels 
high;  stagnant  water  effects 
and  formation  of  deoxidated 
comi>ounds.  Peat  formaUon 
affected  by  atmospheric  mois¬ 
ture 

Boreal 

Dry-warm 

1 

Older  layers  of  woody  peat 
from  predominanUy  conifer- 
birch  forests 

Partial  decomposition  of  fi¬ 
brous  peat  layers  and  forma¬ 
tion  of  absorptive  complexes. 
Coastal  dunes  mobile 

Pre- Boreal 

Moist 

temperate 

Extension  of  reed-sedge 
peats  and  of  hypnum  and 
saw-grass  peat  formations 

Peat  formations  affected  by  ! 

prevailing  saline  character  of 
ground  waters 

Sub- Arctic 

Cool,  windy 
continental 

PredominanUy  accumula- 
Uon  of  glacial  lake  marls 
and  organic  sediments 

Formation  of  eolian  inland 
deposits  and  loess 

Arctic 

Cold 

Bare  areas  with  transitional 
zones  and  belts  of  vegeta¬ 
tion  about  the  edge  of  the 
ice,  slowly  moving  north¬ 
ward 

Bare  areas  with  ground- 
water  levels  high;  soil  solu¬ 
tions  rich  in  mineral  salts 

Dr.  Dachnowski-Stokes  then  took  up  the  question  of  successional 
evidence,  briefly  referring  to  the  way  in  which  it  had  been  built 
up  by  himself  and  others  and  presenting  a  summary  of  certain  im¬ 
portant  points  of  comparison  for  a  broader  interpretation  of  profile 
records. 

Study  of  correlation  tables  already  published*  and  of  Table  1 
herewith  shows  that  the  striking  sequence  in  stratification  and  profile 

*  A.  P.  Dachnowiki:  The  Correiation  of  Time  UniU  and  Climatic  Changes  in  Peat  Deposit*  of 
the  United  States  and  Europe,  Proe.  Soil.  Acad,  of  SH.,  Vol.  S,  ipsa.  pp.  225-231. 
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features  over  large  areas  is  explicable  only  by  assuming  that  changes 
in  climate  and  the  related  successions  of  p)eat  layers  were  more  or  less 
continuous  over  practically  the  whole  of  North  America  and  Europe. 

The  recognition  that  changes  in  vegetation  are  environmentally 
related  leads  to  the  assumption  that  the  successional  principles  seen 
in  existing  vegetation  hold  equally  well  for  the  stratigraph  sequence 
in  peat  deposits.  As  a  consequence  it  is  possible  to  organize  peat 
profile  records  and  to  sketch  very  briefly  the  major  climatic  periods 
and  their  effects  in  tentative  fashion. 

Dr.  David  White  commented  on  the  inviting  nature  of  the  held  for  study  of 
climatic  changes  existing  in  the  plant-bearing  Pleistocene  deposits  of  the  United 
States,  especially  the  peat  bogs  and  old  soils.  He  stressed  the  impiortance  of  such 
complete  observation  of  physical  conditions  that  changes  in  flora  might  be  definitely 
correlated  either  with  changes  of  climate  or  with  changes  in  the  environment  inde¬ 
pendent  of  climate. 

Climatic  Cycles  and  Changes  of  Vegetation 

Dr.  F.  E.  Clements,  of  the  Division  of  Plant  Biology  of  the 
Carnegie  Institution,  began  his  paper  by  observing  that  from  the 
nature  of  its  approach  to  problems  of  life  in  its  environment,  ecology 
deals  constantly  with  cycles  and  with  climatic  cycles  in  particular. 
The  initial  interest  of  the  ecologist  in  cycles  is  an  outcome  of  the 
study  of  succession,  itself  a  cycle.  It  was  greatly  stimulated  by 
investigations  in  the  working  hypothesis  that  the  sunspot  cycle 
might  be  employed  for  anticipating  changes  in  rainfall  and  hence  in 
vegetation.  Further  investigation  of  work  on  these  lines  is  now  under 
way  for  stations  west  of  the  90th  meridian  as  well  as  those  in  the  east 
with  long-term  records. 

The  water  cycle  is  the  fundamental  cyclic  process  in  which  the 
action  of  rainfall  and  the  reaction  of  vegetation  assume  preponderant 
rSles.  The  nature  of  the  permanent  or  climax  plant  community 
determines  in  a  great  measure  the  kind  of  reaction  and  even  more  its 
intensity.  Few  exact  measurements  of  the  water  loss  from  trees  have 
been  made,  but  recently  the  transpiration  of  grassland  has  been 
determined.  The  r61e  of  forest  and  grassland  in  reducing  run-off 
and  erosion  has  been  settled  beyond  doubt  by  studies  of  Lowdermilk^ 
on  cultivated  fields  and  temple  forests  in  China,  in  which  a  ratio  of 
59:1  was  found.  More  recently  in  the  chaparral  of  southern  Cali¬ 
fornia  Lowdermilk  and  associates  found  a  ratio  as  high  as  100:1. 

The  complex  of  the  relation  of  life  to  its  environment  is  summed 
up  in  another  cycle  of  processes.  Out  of  it  springs  the  development 
of  the  climax  community  known  as  succession,  which  constitutes  the 
simplest  and  most  visible  cycle  in  vegetation.  Wherever  a  climax 

’W.  C.  Lowdermilk:  The  Changinc  Evapoimtioa-PredpiUUon  Cycle*  of  North  China,  Proc. 
£*(iii««riag  Soc.  0/  Ckin*.  Vot.  as.  I9as.  PP.  97-i3l. 
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is  destroyed  or  new  territory  becomes  available,  succession  follows 
until  the  climax  is  reestablished.  This  is  repeated  as  long  as  the 
climate  endures;  when  a  climatic  shift  occurs,  a  new  climax  ensues; 
thus  each  climax  is  an  indicator  of  its  particular  climate.  When  a 
series  of  climatic  changes  occurs,  as  during  an  ice  age,  a  corresponding 
cycle  of  climaxes,  called  a  clisere,  is  constituted.  All  regions  exhibit 
more  or  less  topographic  diversity  and  local  climates  to  match.  In 
these,  fragments  of  original  climaxes  may  persist  as  relicts  for  thou¬ 
sands  of  years  and  serve  as  keys  to  unlock  the  past  in  terms  of  climax 
migrations  and  the  causative  climatic  shifts.  Every  great  climax 
on  the  North  American  continent  contains  many  such  relicts.  These 
fall  into  two  major  groups  bearing  definite  relation  to  the  climax  in 
possession,  especially  as  regards  rainfall,  the  preclimax  being  drier, 
the  postclimax  wetter. 

During  the  past  decade  the  method  of  relict  indicators  has  been 
applied  to  all  climaxes  of  the  continent  north  of  the  tropics  and  to  the 
three  great  types  of  vegetation — forest,  grassland,  and  desert.  Death 
Valley  and  the  Mohave  Desert,  for  example,  have  yielded  a  series  of 
communities  from  desert  scrub  to  mixed  prairie  on  the  margin,  corre¬ 
sponding  to  rainfalls  of  approximately  3,  6,  9,  12,  15  inches,  repre¬ 
senting  climates  and  climaxes  that  succeeded  each  other  in  cyclic 
spiral  of  desiccation  from  the  Miocene  to  the  present.  The  existence 
of  grassland  under  a  rainfall  of  15-20  inches  is  further  attested  by  the 
presence  of  a  late  Micxrene  fossil  fauna. 

Cycles  in  animal  populations  are  less  directly  related  to  climate, 
are  fewer  in  number,  and  have  been  little  studied.  Elton  has  con¬ 
firmed  the  existence  of  such  cycles  in  operation  at  the  present  time, 
though  they  are  relatively  unimportant  by  comparison  with  great 
cyclic  migrations  of  the  Pleistocene. 

The  community  bond  in  the  climax,  its  developmental  processes, 
and  its  basic  dependence  upon  climate  have  supplied  the  guiding 
principles  of  paleoecology  and  contain  the  promise  of  a  changed  out¬ 
look  upon  paleoclimatology.  Investigation  of  peat  deposits  and 
correlation  with  climatic  cycles  have  been  of  first  importance  in  this 
connection,  since  they  place  beyond  question  the  uniformity  of  the 
relation  between  succession,  climax,  and  climate  from  the  present  to 
the  past. 

Dr.  David  White  remarked  that  it  should  surely  be  possible  by  careful  planning 
and  coordinated  study  to  construct  relatively  complete  records  from  the  present 
year  backward  into  Pleistocene  time  but  that  this  would  be  only  a  beginning  of  the 
task  of  constructing  a  continuous  record  that  would  reach  back  into  the  Tertiary. 
In  connection  be  spoke  of  the  importance  of  the  study  of  sedimentation  from  the 
standpoint  of  the  deposition  of  seasonal  or  annual  layers,  a  study  new  to  most 
American  geologists  but  now  happily  receiving  more  attention. 

Mr.  H.  H.  Clayton  expressed  the  opinion  that  the  climate  of  North  America 
had  been  growing  warmer  and  drier  during  the  last  century.  Temperatures  in 
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the  northern  United  States  and  Canada  average  from  i®  to  3“  higher  than  a  half 
centur>'  ago.  Desiccation  is  less  easy  to  measure,  but  the  downward  trend  of  level 
of  the  Great  Lakes  during  the  last  half  century,  while  in  part  due  to  artificial  causes, 
«t)uld  seem  to  be  also  due  in  part  to  decreasing  rainfall. 

Dr.  Clements  believed  there  was  some  evidence  to  indicate  that  the  present 
tendency  is  towards  desiccation,  though  it  is  possible  that  this  phase  has  reached  its 
term.  The  distributing  influence  of  man  on  vegetation  and  the  possible  telescoping 
I  relation  of  cycles  make  it  difficult  to  answer  the  question  of  climatic  trends  with 
relation  to  a  particular  cycle. 

In  response  to  Dr.  White,  Dr.  Clements  asserted  that,  while  the  paleoecologist 
has  a  lively  faith  in  the  possibilities  of  the  rings  of  fossil  trees,  varves,  and  other 
types  of  lamination,  it  appears  quite  impossible  that  these  should  ever  yield  a 
continuous  chronology  through  the  Tertiary  to  say  nothing  of  the  vast  eras  that 
precede  it.  On  the  other  hand  there  is  good  reason  to  believe  that  the  use  of  the 
climax  as  a  universal  indicator  of  climate  will  permit  the  reconstruction  of  past 
climates  in  clisere  sequences  that  correspond  to  major  or  grand  cycles. 

General  Discussion 

Dr.  Wieland,  paleobotanist  of  Yale  University,  observed  that  in 
his  judgment  there  was  marked  improvement  in  form  in  the  present 
discussions  of  periodic  phenomena  as  compared  with  those  of  the  cycle 
conference  of  six  years  ago.  The  six  years  had  tended  to  refine  the 
methods  of  attack,  to  show  the  real  need  to  go  on  scanning  tree  rings, 

I  flowering  plants,  rainfall,  varves,  cyclonic  areas,  sunspots,  and  all 
the  phenomena  sharing  in  or  subject  to  the  lesser  and  at  last  the  great 
I  geologic  course. 

A  point  has  been  reached  where  some  or  all  of  the  observations 
should  be  duplicated  in  the  southern  hemisphere.  In  case  of  tree 
rings  and  varves  the  Argentine-Chilean  lake  region  affords  an  out¬ 
standing  environmental  unit  for  further  study,  comparing  with  our 
own  Lake  Chelan  country.  The  pure  stands  of  Araucarians  about 
Lake  Alumin^  form  one  of  the  most  imposing  forests  of  the  southern 
hemisphere.  Only  a  few  casual  ring  counts  have  been  made;  but, 
though  not  from  the  largest  trees,  these  reached  into  the  centuries. 
Probably  no  forest  on  the  globe  would  afford  finer  comparisons  of  rings 
in  one  and  the  same  type  in  varied  situations  and  as  affected  by  rain 
and  snowfall  and  dryness  than  Araucaria  imbricata  taken  as  a  whole 
on  l)oth  dry  and  wet  Andean  slopes.  Moreover,  the  region  is  intensely 
glaciated  and  varve  data  must  be  strikingly  developed  at  many  points. 

Mr.  E.  N.  Munns,  in  charge  of  the  Forest  Experiment  Stations 
of  the  United  States  Forest  Service,  remarked  that  foresters  are 
much  interested  in  the  study  of  climatic  cycles  both  because  of  the 
influence  of  climatic  changes  on  growth  and  reproduction  of  forests 
and  their  influence  on  protection.  Droughty  conditions  are  unfa¬ 
vorable  to  growth  and  reproduction  and  favorable  to  severe  fires  and 
insect  enemies.  He  pointed  out  some  dangers  in  correlating  growth 
in  tree  rings  with  sunspots:  the  effect  of  human  intervention  in  forest 
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thinnings  (which  stimulate  growth)  and  in  causing  forest  fires  (in 
America,  however,  there  is  a  somewhat  close  correlation  between  fire 
scars  of  natural  origin  and  sunspot  cycles);  lightning;  the  propensity 
of  trees  occasionally  to  drop  a  tree  ring  entirely,  or  of  certain  trees  to 
make  two  rings  in  a  single  season. 

Dr.  Seth  B.  Nicholson,  of  the  Mount  Wilson  Observatory, 
called  the  attention  of  the  conference  to  the  Bulletin  of  Character 
Figures  of  Solar  Phenomena,  the  first  number  of  which  has  just  been 
issued  by  the  International  Astronomical  Union.  It  contains  for 
each  day  figures  representing  the  activity  of  the  sun  as  observed  in 
spots  or  other  solar  phenomena,  from  which  it  is  hoped  to  determine 
what  are  the  best  criteria  at  least  in  so  far  as  their  variations  are 
related  to  terrestrial  phenomena.  He  called  attention  to  some 
characteristics  of  sunspot  cycles,  notably  that  the  cycle  is  very 
definitely  from  minimum  to  minimum.  The  fact  that  the  present 
cycle  is  less  active  than  the  last  strengthens  our  belief  in  the  reality 
of  the  22-year  period  and  lessens  the  weight  of  the  long  periods. 


ANTARCTIC  FLIGHTS  OF  1928-1929 


By  a  few  hours’  flight  on  December  20,  1928,  Captain  Sir  Hubert  Wilkins  has 
made  some  notable  changes  in  the  map  of  the  Antarctic.^  Graham  Land, 
heretofore  interpreted  as  a  peninsula,  he  shows  to  consist  of  two  major  islands 
dmded  from  each  other  by  a  winding  ice-filled  strait  about  the  Antarctic  Circle. 
The  southern  island  is  separated  from  the  mainland  by  a  broader  ice-filled  channel 
with  a  large  and  several  small  islands  at  its  eastern  end.  Together  with  the  character 
of  the  land  on  either  side,  this  would  seem  to  negative  the  conception  that  Andean 
folding  extends  across  Antarctica.  The  insularity  of  Graham  Land  involves  a  point 
of  historical  interest.  As  a  correspondent  in  the  London  Times  points  out,*  “If 
Graham  Land  were  actually  a  part  of  the  Antarctic  Continent,  the  honor  of  first 
sighting  and  charting  any  part  of  this  territory  would  fall  to  an  Englishman,  Brans- 
fkld.”  This  honor  passes  to  Dumont  d’Urville,  who  sighted  Ad61ie  Land  in  1840, 
anticipating  the  American  explorer,  Wilkes,  by  a  few  days. 

Here  will  be  given  the  briefest  outline  of  Wilkins’  results  with  a  map  of  the 
discoveries  based  on  the  radio  despatches  received.  W’ilkins  will  tell  his  own  story 
in  a  subsequent  number  of  the  Review. 

On  November  6  Wilkins  arrived  at  his  base,  E>eception  Island,  north  of  Brans- 
6eld  Strait,  on  the  Norwegian  whaler  Hektoria,  thus  realizing  his  long  ambition  to 
return  to  the  Antarctic.  The  excellent  crater  harbor  of  Deception  Island,  used  by 
sealers  since  its  discovery  in  the  second  decade  of  last  century,  is  now  the  headquarters 
of  the  Norwegian  southern  whaling  industry.  The  original  plans  of  the  expedition 
had  called  for  the  alternative  establishment  of  a  temporary  base  on  the  Weddell 
Sea,  but  unseasonable  weather  prevented  this.  “Summer  conditions  appeared 
three  weeks  earlier  than  usual.’’  The  ice  in  the  harbor  was  melted  before  Wilkins 
could  take  off  in  his  plane,  and  when  a  start  became  practicable  wheels  had  to  be 
substituted  for  skis  and  a  limited  load  carried.  On  the  day  of  the  first  flight  Wilkins 
complains  of  the  “excessive  warmth,’’  the  temperature  of  the  cabin  being  64®.  The 
discoveries  from  the  air  further  exposed  the  necessity  for  a  radical  change  in  the 
original  plans. 

The  morning  of  December  20  proved  clear  and  calm;  and  Wilkins,  with  Eielson 
as  pilot,  took  off  on  a  course  a  little  west  of  south,  crossing  Trinity  Island  and  Palmer 
Land  and  following  the  eastern  border  of  the  land.  Wilkins  refers  to  the  high  tor¬ 
tuous  plateau  of  North  Graham  Island — in  places  greatly  narrowed,  covered  with 
crevassed  glaciers,  and  cut  by  deep  fiords.  He  observes  certain  differences  in  the 
southern  island,  “more  irregular  in  surface,  with  many  triangular-shaped  moun¬ 
tains.”  A  notable  feature  of  the  southern  island  is  the  four  huge  intensely  crevassed 
glaciers  that  descend  from  the  high  rugged  range  of  the  interior.  Southward  the 
range  peters  out,  though  the  island  is  reported  as  terminating  in  a  bold  promontory 
at  the  southeastern  end.  Low  shelf  ice  constitutes  the  channel  of  Stefansson  Strait 
uniting  W’eddell  and  Belgica  seas;  bordering  it  on  the  south  side  is  a  smooth  snow 
slope  that  apparently  rises  uninterruptedly,  probably  to  the  polar  plateau. 

The  southward  flight  lasted  5  hours  and  25  minutes  and  was  made  for  the  most 
part  at  the  rate  of  120  miles  an  hour.  On  the  return  three  cloud  areas  were  seen  to 
vest  and  north,  and  speed  was  increased  to  130  niiles.  Clouds  filled  Bransfield  Strait; 
l>ut,  by  keeping  a  compass  course,  the  fliers  arrived  safely  at  their  base  after  covering 
a  total  distance  of  1200  miles. 

■  Amrricsn  Geographical  Society's  Map  of  the  Antarctic,  i  :  4,000,000,  1928. 

*  London  Times  Weekly  Edition,  Jan.  10,  1929.  P-  36. 
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On  January  lo  another  fine  day  gave  opportunity  for  a  second  flight,  250  miift 
out  along  the  same  course.  This  permitted  more  attention  to  photography  and  a 
closer  study  of  the  terrain.  A  specific  objective  was  the  search  for  a  more  southerly 
base  accessible  by  boat  to  be  used  another  season. 


Fic.  I — Map  of  Graham  Land,  giving  an  approximate  idea  of  Wilkina*  diacoveriea  baaed  on  hit  radio 


deapatches.  Scale  1  : 9.200,000.  Compare  Figure  3. 


The  flights  showed  the  difficulties  of  landing:  melting  of  the  snow  revealed 
“yawning  chasms”  in  the  land  ice;  the  barrier  ice  of  Weddell  Sea  near  land  also  was 
badly  crevassed  where  a  smooth  surface  had  been  expected;  where  suitable  landing 
places  occur  the  use  of  skis  would  be  necessary.  Furthermore,  had  it  been  possibk 
to  land  it  would  have  been  imixsssible  to  walk  back  the  great  distance  along  the 
coast  of  North  Graham  Island  and  impossible  to  cross  its  rugged  summits.  Unlikt 
the  Arctic,  the  food  supply  could  not  have  been  replenished  on  the  shelf  ice. 
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ANTARCTIC  FLIGHTS 


The  flights  make  clearer  than  ever  the  part  that  aerial  exploration  must  play  in 
the  Antarctic.  We  may  quote  the  apt  comparison  of  the  Times  correspondent: 
Wilkins  "reached  ‘Evan’s  Inlet’  (Nordenskjdld’s  ‘Richthofen  Valley,’  latitude  66® 
S.)  in  less  than  two  hours  from  his  base  at  Deception  Island.  Nordenskjold,  advanc- 


=U>  Grsham.t 


Karguelan 


Flo.  2 — Map  of  Antarctica  showing  the  field  of  Byrd’s  explorations,  the  relation  between  the  Ross 
Sea  and  Graham  Land  sectors,  and  the  political  status  of  these  areas.  Scale  i  :  75. 000,000. 


ing  on  foot  from  a  base  50  miles  nearer,  took  a  fortnight  to  accomplish  the  same 
distance  and  could  get  no  farther;  while  Wilkins,  three  hours  later,  was  in  latitude 
S. — 300  miles  to  the  southward.’’ 

Meanwhile,  on  the  other  side  of  the  Antarctic,  Commander  Richard  E.  Byrd  had 
been  establishing  himself  for  a  two  years’  stay,  completing  preparations  for  the 
winter  and  making  preliminary  flights.  The  Ross  Sea  Barrier  was  reached  in  longi¬ 
tude  177®  25'  West,  70  miles  west  of  Discovery  Inlet,  on  December  25.  On  the  28th 
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the  base  was  selected  in  the  Bay  of  Wliales,  so  named  by  Shackleton’s  expedition  in 
1908.  Commander  Byrd’s  base  lies  somewhat  to  the  east  of  Framheim,  Amundsen’s 
base  in  1911,  and  is  reached  through  a  small  valley  with  a  good  passage  up  from  the 
bay  ice.  It  possesses  the  requisite  of  a  good  landing  held.  A  short  flight  was  made 
on  January  16  to  the  west  and  south,  a  deep  inlet  in  the  Barrier  being  explored. 
Changes  in  the  contour  of  the  Barrier  since  Amundsen’s  time  also  are  reported. 

The  first  extensive  exploratory  flight  was  made  on  January  28.  A  course  was 
taken  northeast  along  the  edge  of  the  Barrier.  About  an  hour  out  (flying  at  a  rate 
of  about  120  miles  an  hour)  a  large  bight  was  observed  and  named  Hal  Flood  Bay. 
Inland  the  Barrier  surface  began  to  get  higher  while  coastwise  a  chaotic  mass  of 
crevasses  extended  for  20  miles.  Scott  Nunataks  and  the  Alexandra  Mountains, 
seen  by  Scott  from  the  sea  in  1902,  came  into  view,  the  latter  rising  to  some  1500  feet 
and  showing  bare  rock  on  the  northern  slopes.  The  possibility  of  a  channel  or 
channels  making  King  Edward  VII  Land  an  island  is  suggested  but  remains  to 
be  proved.  A  little  over  50  miles  from  Scott  Nunataks  in  a  direction  west  by  south 
a  new  range  was  discovered  and  named  Rockefeller  Range.  It  runs  approximately 
northeast  to  southwest  for  some  thirty  miles.  Fourteen  peaks  of  not  more  than 
2000  feet  elevation  were  distinguished.  Lieutenant  Prestrud  of  Amundsen’s  expedi¬ 
tion  had  ascended  Scott  Nunataks,  but  from  the  ground  he  failed  to  see  Rockefeller 
Range. 

On  February  19  another  flight  was  made  in  which  two  planes  participated.  Again 
the  course  was  set  northeast;  but  just  before  reaching  Hal  Flood  Bay  the  planes  ran 
into  heavy  clouds,  and  the  course  was  turned  southeast  to  about  15  miles  south  of 
the  Rockefeller  Range.  Visibility  here  was  perfect,  at  least  too  miles  on  either  side. 
More  mountains  were  sighted  eastward.  While  the  Rockefeller  Range  is  within  the 
Ross  Sea  Dependency  administered  by  New  Zealand,  these  mountains  apparently 
lie  wnthout  the  territory,  and  the  region  has  been  claimed  for  the  United  States  and 
named  Marie  Byrd  Land.  The  course  was  then  turned  southward  to  a  point  140 
miles  from  the  Bay  of  VMiales.*  Here  another  range,  a  "dark  streak  on  the  horizon” 
was  seen,  coinciding  with  the  "appearance  of  land’’  reported  by  Amundsen  in 
81®  30'  South  and  believed  by  him  to  be  a  continuation  of  Carmen  Land  (86*  to 
84®).  On  the  return  many  rolling  hills  of  snow  were  observed  and  a  few  pressure 
ridges.  The  flight  lasted  4  hours  and  15  minutes,  covered  about  400  miles,  and 
permitted  the  observation  of  some  40,000  square  miles  of  new  territory. 

After  the  return  Captain  Ashley  C.  McKinley  made  another  trip  to  the  northeast 
and  over  the  Rockefeller  Range  with  the  aero-camera,  obtaining  strip  maps  of  the 
Range  and  of  the  uncharted  stretch  of  coast  line  east  of  the  Bay  of  Whales.  From 
the  Rockefeller  Range  he  saw  more  clearly  the  mountains  to  the  east:  a  peak,  8000 
to  10,000  feet  elevation,  and  "a  long  range  to  the  east-southeast  of  it  which  dis¬ 
appeared  over  the  horizon."  Thus  east,  southeast,  and  south  high  land  has  been 
sighted;  and,  while  the  season  for  exploration  in  the  Antarctic  is  now  ov-er,  the  omens 
are  excellent  for  the  coming  year. 

*  The  Japanese  South  Polar  Expedition  (igii)  made  a  sledge  trip  150  miles  southeast  from  the 
Bay  of  Whales,  finding  at  this  point  an  altitude  variously  stated  at  1300  feet  and  1000  feet.  See 
“Problems of  Polar  Research.”  Amer.Geotr.Soc.Sperial  PM.No.y,  igaS.  p.  320,  and  J.  Gordon  Hayet; 
Antarctica,  1938.  pp.  306,  313.  Also  compare  Peltrmanns  Mitt.,  Vol.  $8,  1913,  p.  34. 


TWENTY-FIFTH  ANNUAL  MEETING  OF  THE 
ASSOCIATION  OF  AMERICAN  GEOGRAPHERS 


The  Association  of  American  Geographers  met  at  New  York  on  December  27, 
28,  and  29,  1928,  for  its  twenty-fifth  meeting.  The  27th  was  devoted 
to  an  all-day  field  excursion.  Papers  were  presented  on  the  28th  and  29th 
in  sessions  held  at  the  building  of  the  American  Geographical  Society,  with  Pro¬ 
fessor  Douglas  Johnson  of  Columbia  Uni  ^ersity,  President  of  the  Association  for 
1928,  in  the  chair.  On  the  two  latter  days  members  of  the  Association  and  others 
in  attendance  were  guests  of  the  Society  at  luncheon.  The  annual  dinner  was  held 
at  John  Jay  Hall,  Columbia  University,  on  the  evening  of  December  28,  Professor 
.■Mbert  Perry  Brigham  presiding. 


The  Anniversary  Dinner 

A  special  interest  attaches  to  the  annual  dinner  in  that  it  marked  the  twenty- 
fifth  anniversary  of  the  Association.  In  his  address  as  chairman  of  Section  E, 
Geology  and  Geography,  at  the  St.  Louis  meeting  of  the  American  Association  for 
the  Advancement  of  Science  in  1905,  Professor  W.  M.  Davis  spoke  on  the  status 
of  geography.  Among  the  impediments  to  the  due  recognition  of  geography  as 
a  science  he  placed  “the  absence  of  a  society  of  mature  geographical  experts.”  A 
year  later  this  impediment  was  removed  by  the  organization  of  the  Association  of 
American  Geographers,  started  with  a  membership  of  “about  fifty  working  geog¬ 
raphers  of  North  America”  with  Professor  Davis  as  President. 

The  first  speech  of  the  evening  was  “Twenty-five  Years  of  the  Association  of 
.American  Geographers:  A  Secretarial  Review,”  in  which  Professor  Charles  C.  Colby 
sketched  the  foundation  and  growth  of  the  Association,  with  happy  reference  to  per¬ 
sonalities  and  papers  of  the  earlier  meetings.  Professor  Brigham,  gave,  in  excellent 
form,  “A  Tribute  to  William  Morris  Davis,  Founder  of  the'  Association.”  In 
delivering  his  tribute  Professor  Brigham  said :  “  Hoping  to  speak  to  Professor  Davis 
I  find  to  my  regret  that  I  may  only  speak  about  him.  Many  years  ago  I  wrote  at 
some  length  of  his  career,  but  a  score  of  years  of  achievement  have  passed  since 
that  time.  ‘One  of  the  blessings  of  old  age,’  it  has  been  said,  ‘is  that  money  will 
buy  most  of  the  things  it  wants.’  This  is  not  true  of  our  friend,  to  whom  progress 
is  the  prime  need.  He  has  the  eager  mind  and,  in  a  high  sense,  wants  the  earth. 
‘He  doth  bestride  the  narrow  world’  may  be  said  of  him. 

“He  devoted  himself  to  studies  of  the  atmosphere,  and  then  he  gave  himself  to 
the  lands,  not  merely  their  evolution  but  in  good  measure  to  a  search  of  their  regional 
parts.  He  was  in  South  America  when  Mr.  Hoover  was  an  infant,  in  Europe  he  has 
studied  in  book  and  field  and  represented  American  geography  there.  Asia,  Africa, 
and  .Australia  have  called  him,  and  he  might  have  said  his  ‘nunc  dimittis,’  but  np — 
with  Horace  he  must  ‘grasp  the  ocean  with  his  span.’ 

“Almost  forty  years  ago  I  met  him  and  from  him  gained  this  lesson,  not  in  his 
words  but  in  his  spirit  and  example — find  it  out  for  yourself  and  find  it  all  out.  There 
was  not  then  a  working  department  of  geography  in  any  American  University.  Of 
what  has  grown  since  he  might  say,  T  saw,  and  a  part  of  which  I  was.’ 

“I  will  not  dwell  on  the  chronology  of  his  career,  his  part  in  the  Committee  of 
Ten,  his  pioneer  texts,  his  St.  Louis  address,  his  founding  of  this  Association  upon 
expert  standards,  his  strong  precept  and  example  for  a  quarter  of  a  century.  Enough 
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is  it  for  me  to  say  that  he  is  the  leader  and  senior  in  geographical  research  in  America 
and  in  the  promotion  of  geographical  study  and  interest. 

“He  has  made  geomorphology  a  science  to  a  degree  not  otherwise  attained  in 
America  or  in  any  other  country,  a  result  due  to  keen  observation,  clear  logic,  and 
marked  graphic  skill.  He  has  taught  the  teachers  and  led  the  investigators.  For 
the  proof,  look  around  you  tonight  and  go  back  in  memory. 

“He  has  encouraged  and  appreciated  every  phase  of  geography.  He  can  write 
the  so-called  human  geography  when  he  pleases,  as  witness  his  ‘United  States' 
in  Mill’s  International  Geography.  None  more  than  he  has  welcomed  to  our  circle 
men  of  all  contributing  sciences.  I  do  not  think  he  worries  about  the  center  or  the 
circumference  of  geography,  a  science  which  will  find  its  own  and,  if  too  aberrant, 
will  be  self-corrective. 

“This  Association  grew  out  of  physiography,  or  shall  we  say  physiographers? 
Then  we  swung  to  human  geography  and  perhaps  became  too  free  with  the  phrase 
‘geographic  influence.’  Now  we  are  coming  back  to  symmetrical  views  and  modest 
caution.  The  face  of  the  earth  and  the  distribution  and  adjustment  of  life  are  all- 
geography.  This  is  the  most  inappropriate  time  in  all  history  to  be  concerned  about 
the  interfering  or  overlapping  of  any  or  all  of  the  sciences.  Despite  our  prejudices 
and  programs  geography  in  research  and  geography  in  education  will  take  on  what 
it  wants  and  slough  off  what  it  does  not  want.” 

The  presidential  address  followed.  Considering  that  “the  end  of  a  quarter 
century  is  a  fitting  occasion  upon  which  to  take  account  of  stock,  survey  the  nature 
of  the  ground  gained  by  us  and  our  colleagues  in  other  countries,  analyze  our  present 
position,  and  estimate  the  direction  in  which  we  should  seek  to  advance  during  the 
twenty-five  years  to  come,"  Professor  Johnson  selected  as  his  topic  “The  Geo¬ 
graphic  Prospect.”  His  address,  which  will  appear  in  full  in  the  Annals  of  the  Asso¬ 
ciation,  was  avowedly  in  the  nature  of  a  jeremiad — presentation  of  the  bright  side 
of  the  picture  had  been  left  to  others — designed  to  serve  a  salutary  purpose.  “The 
situation  is  one  to  give  geographers  ground  for  serious  thought  .  .  dissatis¬ 

faction  with  the  present  status  of  geography  is  widespread  in  western  Europe,  as  it 
is  in  this  country.”  Professor  Johnson  confined  his  specific  analysis  to  conditions 
obtaining  in  France,  Great  Britain,  and  Belgium.  In  conclusion  he  recognized 
the  operation  of  six  major  and  general  factors.  In  the  first  instance  is  the  youth  of 
the  subject,  at  least  in  its  modem  aspect.  Arising  out  of  youthfulness  and  imperfect 
standardization  is  the  circumstance  that  geography  draws  to  its  field  an  unusually 
high  proportion  of  inferior  students.  The  vast  scope  and  poor  definition  of  the 
subject  permit  the  play  of  centrifugal  forces  tending  to  disruption.  The  case  between 
geomorphology  and  geography  was  instanced  by  Professor  Johnson  in  advocating 
limitation  and  definition.  Geography,  furthermore,  has  been  treated  too  largely 
as  a  synthetic  and  descriptive  science:  it  must  be  elevated  “by  prosecuting  researches 
in  those  aspects  of  the  subject  which  demand  the  highest  intellectual  powers." 
This  leads  to  the  final  criticism  that  geography  is  suffering  from  too  much  teaching 
and  textbooks  and  from  too  little  research. 

The  Excursion 

The  holding  of  field  trips  was  one  of  the  objects  of  the  Association  gatherings 
in  the  plans  laid  down  by  Professor  Davis  at  the  first  meeting  (see  Bull.  Amer. 
Geogr.  Soc.,  Vol.  37,  1905,  pp.  84-86).  While  there  are  obvious  difficulties  in  the 
way,  the  experiences  of  the  last  three  years — Philadelphia  in  1926,  Nashville  in  19271 
New  York  in  1928 — seem  to  demonstrate  that  successful  field  trips  can  be  arranged 
even  in  the  winter  season. 

A  program  of  sixteen  introduced  papers  had  been  prepared  in  case  the  weather 
were  too  inclement;  but  conditions  proved  favorable,  and  the  excursion,  a  study  of 
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the  port  of  New  York,  was  attended  by  some  sixty  professional  geographers  under 
the  leadership  of  a  committee  composed  of  W.  L.  G.  Joerg  (chairman),  John  E. 
Orchard,  and  Lester  E.  Klimm  (invited).  As  an  introduction  Mr.  Klimm  read 
a  paper  on  the  “Port  of  New  York,”  which  analyzed  the  preeminence  of  the  port 
in  national  commerce  and  outlined  the  condition  and  problems  presented  by  the 
harbor  and  the  plans  for  its  improvement.  A  mimeographed  abstract  of  the  pap)er 
illustrated  with  maps  and  diagrams  was  distributed  to  the  members.  The  party 
then  embarked  on  the  Macom,  which  had  been  placed  at  the  disposition  of  the 
Association  by  the  Mayor’s  Committee  for  the  Reception  of  Distinguished  Guests. 

The  trip  down  the  Hudson  from  79th  Street  displayed  the  concentration  of 
docks  and  railroad  terminals  fringing  the  Manhattan  and  New  Jersey  shores  of  the 
Hudson  River,  and  the  Upper  Bay  teeming  with  water-borne  traffic.  In  South 
Brooklyn  visits  were  paid  to  the  large  grain  elevator  at  Gowanus  Bay,  where  grain 
is  received  via  the  New  York  State  Barge  Canal,  and  to  the  Bush  Terminal,  where 
a  single  corporation  leases  coordinated  water,  rail,  storage,  and  manufacturing 
facilities.  Passing  through  Kill  van  Kull  and  up  Newark  Bay,  where  steel  mills 
and  oil  refineries  are  congregated.  Port  Newark  was  reached.  Here  a  unified  terminal 
with,  among  other  features,  large  lumber  yards  and  an  aviation  field,  is  being  de¬ 
veloped  on  land  reclaimed  from  the  salt  marshes. 

The  Papers:  Economic  and  Regional  Studies 

Thirty-two  piapers  by  members  were  announced:  twenty-nine  were  presented 
and  an  additional  introduced  paper.  Economic  papers  lent  a  distinct  cachet  to  the 
program.  Helen  M.  Strong  opened  with  “Geography  in  Business,”  in  which  she 
described  the  services  afforded  by  the  U.  S.  Department  of  Commerce  to  the  business 
men  of  the  country  and  the  increasing  extent  to  which  they  avail  themselves  of  it. 
A  current  problem  of  wide  interest  was  treated  by  W.  H.  Haas  in  “The  Mississippi 
Problem:  A  Conflict  in  Economic  Emphasis”;  while  Frank  E.  Williams  dealt  with 
a  rather  unusual  point  of  detail  in  “Some  Effects  of  Culm  in  the  Schuykill  River,” 
where,  it  may  be  noted,  the  recovery  of  anthracite  from  the  river  deposits  is  a  matter 
not  without  practical  interest.  Other  economic  papers  in  the  home  field  were 
Lewis  F.  Thomas’  “Geographic  Aspects  of  Recent  Plant  Locations  in  Metropolitan 
St.  Louis”  and  Richard  Hartshorne’s  “ Manufactural  Geography  of  the  Central 
Northwest  of  the  United  States,”  the  former  following  up  work  presented  at  the 
1926  meeting,  the  latter  forming  part  of  a  comprehensive  scheme  under  way  at  the 
University  of  Minnesota  for  study  of  the  region.  In  the  foreign  field  John  E.  Orchard 
discussed  the  problem  “Can  Japan  Develop  Industrially?”  in  a  paper  published  in 
this  number  of  the  Geographical  Review.  Glenn  T.  Trewartha,  whose  monograph 
“A  Geographic  Study  in  Shizuoka  Prefecture,  Japan”  was  recently  published  in 
the  Annals  of  the  Association  of  American  Geographers,  presented  another  of  his  field 
studies,  "The  Suwa  Basin:  .A  Geographic  Study  in  the  Japanese  Alps,”  made  in 
the  Lar  East  in  1926-1927.  R.  H.  Whitbeck  spoke  on  “The  Chileans  and  Their 
Geographic  Environment.” 

Regional  survey  methods,  which  have  for  some  time  engaged  the  attention  of 
several  members  of  the  Association,  found  expression  in  two  papers  by  V.  C.  Finch: 
‘The  Service  .Area  of  Montfort:  A  Study  of  Landscape  Types  in  Southwestern 
Wisconsin”  and  "The  Geographer’s  Field  Map  as  a  Permanent  Record  of  Landscape 
Forms,’’  the  latter  read  by  title.  Special  mention  should  be  made  of  the  finely 
executed  map  series  of  the  Montfort  area  showing  relations  between  conditions  of 
slope,  soil,  drainage,  and  roads  and  land  utilization.  Roderick  Peattie  (introduced) 
entered  into  the  question  of  method  in  the  mapping  of  land  utilization  with  an 
illustration  from  Conflent  in  the  French  Pyrenees.  Robert  S.  Platt  contributed  a 
‘Field  Study  of  a  Sugar  District:  Mariel,  Cuba.”  Also  dependent  on  the  author’s 
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field  work  in  our  arid  southwest  was  Kirk  Bryan's  "Flood  Water  Farming."  J.  K. 
Wright  described  the  first  ste|>s  taken  in  the  American  Geographical  Society's 
program  of  population  studies  in  New  England. 

Physical  Geography 

Three  papers  dealt  with  regional  climatology.  C.  F.  Brooks  described  and  in¬ 
terpreted  "The  Rainfall  of  New  England"  and,  in  the  absence  of  R.  M.  Harper, 
presented  for  him  the  illustrations  of  "A  Regional  Study  of  the  Climate  of  Georgia." 
These  included  a  regional  map  (with  some  modifications  similar  to  that  appearing 
in  the  Geogr.  Rev.,  Vol.  lo,  1920,  p.  542)  and  regional  graphs  of  average  monthly 
precipitation  and  mean  daily  temperature.  The  rainfall  graph  exhibited  striking 
differences  in  the  seasonal  distribution  by  regions.  In  "The  Monsoon  Rain,  an 
Economic  Terror  to  Mankind"  J.  Russell  Smith  sought  an  explanation  of  the 
recurrent  famines  to  which  India  is  subject  and  compared  conditions  there  with 
conditions  in  the  mid-western  states  of  America. 

"The  Third  Elstate  in  Geography,”  by  Alexander  McAdie,  had  reference  to 
aerography,  in  particular  to  the  conception  of  atmospheric  stratification.  In  the 
domain  of  geomorphology  was  Wallace  W.  Atwood’s  "Some  Open  Problems  in 
the  Physiography  of  North  America.”  O.  D.  von  Engeln  discussed  “Forms  of 
Waterfalls  and  Gorges,"  illustrating  the  variety  of  types  with  examples  from  central 
New  York  State.  R.  H.  Sargent,  in  "Notes  on  Certain  Geographical  Features  in 
Alaska,”  described  some  of  the  more  striking  discoveries  made  by  the  U.  S.  Geological 
Survey  in  the  Mt.  Spurr  region  and  the  Alaska  Peninsula. 

In  “A  New  Projection  for  the  World  Map:  The  Polar  Equal  Area,"  J.  Paul 
Goode  presented  a  new  arrangement  of  Werner’s  projection  suitable  for  showing 
the  land  mas.ses  in  relation  to  the  North  Pole.  He  pointed  out  certain  family  traits 
common  to  the  sinusoidal.  Bonne,  and  Werner  projections  in  addition  to  equal 
area — the  central  meridian  a  straight  line  with  correctly  spaced  parallels  and 
parallels  divided  truly.  Raye  R.  Platt  described  and  illustrated  the  progress  made 
on  the  American  Geographical  Society’s  Millionth  Map  of  Hispanic  America  since 
its  inception  seven  years  ago. 

Other  Papers 

There  were  two  papers  in  historical  geography;  Miss  Semple  in  pursuance  of 
her  classical  studies  dealt  with  "Irrigation  and  Land  Reclamation  in  Ancient 
Mediterranean  Lands."  N.  A.  Bengtson  spoke  on  "Significant  Geographic  Aspects 
of  the  Exploratory  Period  in  the  History  of  Central  America,”  concluding  with 
the  observation  that  the  boundary  disputes  between  Guatemala,  Nicaragua,  and 
Honduras  that  arose  in  the  earlier  part  of  the  sixteenth' century  were  still  >Txed 
questions  today. 

In  the  field  of  methodology  D.  S.  Whittlesey  presented  “A  Schema  for  Studying 
Agricultural  Occupance  of  Land,"  closely  related  to  the  land  utilization  studies 
to  which  reference  has  been  made.  Wellington  D.  Jones,  in  "Ratios  in  Regional 
Interpretation,”  made  a  plea  for  mapping  of  relationships  among  a  great  variety 
of  data,  illustrating  with  examples  from  India,  Australia,  and  the  United  States. 
George  D.  Hubbard  spoke  on  "Geographic  Conditions,  Influences,  Controls." 
W.  L.  G.  Joerg  read  an  obituary  on  Cyrus  C.  Adams,  who  died  on  May  4,  1928- 
Mr.  Adams,  for  many  years  on  the  staff  of  the  American  Geographical  Society, 
latterly  as  editor  of  its  Bulletin,  had  been  a  member  of  the  Association  of  American 
Geographers  since  its  foundation,  being  elected  to  its  council  at  the  organization 
meeting  in  1904  and  serving  as  president  in  1906. 
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Meetings  of  December,  January,  and  February.  The  regular  monthly  meeting 
of  the  American  Geographical  Society  was  held  on  December  l8,  1928,  at  the  Engi* 
neering  Societies’  Building,  29  West  39th  Street,  President  Finley  in  the  chair. 
Comnuinder  Cieorge  Dyott  addressed  the  Society  on  “The  Search  for  Colonel 
Fawcett."  He  gave  a  fully  illustrated  account  of  his  experiences  in  the  prosecution 
of  this  search  from  the  upper  Paraguay  to  the  headwaters  of  the  Xingu  and  down 
that  stream  to  the  Amazon.  He  presented  his  conclusions  that  Colonel  Fawcett, 
whose  last  message  to  civilization  was  sent  out  in  1925,  had  been  murdered  by 
Anafuqua  Indians  in  the  upper  drainage  basin  of  the  Xingu. 

The  .Annual  Meeting  of  the  Society  was  held  on  January  22,  1929,  at  the  Engi¬ 
neering  Societies’  Building,  29  W’est  39th  Street,  President  Finley  presiding.  The 
.Annual  Report  (printed  below)  was  read  and  the  officers  for  1929  elected.  As  a 
prelude  to  the  addresses  of  the  evening  President  Finley  made  some  interesting  com¬ 
ments  on  an  expedition  of  his  own:  an  airplane  flight  from  the  Atlantic  to  the 
Pacific  coast  during  the  past  summer.  He  spoke  of  the  striking  features  of  the 
landscape  from  the  great  stretches  of  forest  in  the  mountains  of  Pennsylvania  to 
the  majestic  peaks,  Shasta  and  Tacoma,  of  the  Pacific  coast  and  concluded  with 
a  eulogy  of  his  pilots  "a  new  race  of  young  heroes.  They  are  the  new 

.American  geographers,  and  we  are  at  the  beginning  of  a  new  era  of  geography,  the 
era  of  aerial  geographical  observation."  Accounts  of  two  recent  expeditions  under 
the  auspices  of  the  Society  followed.  Mr.  Joseph  H.  Sinclair  spoke  of  his  expedition 
to  Eastern  Flcuador  (see  pp.  201-21 7  of  this  Review).  Mr.  O.  M.  Miller  described 
“The  1927-1928  Peruvian  Expedition  of  the  American  Geographical  Society”  (see 
Geogr.  Rev.,  \'ol.  19,  1929,  pp.  1-37).  Both  addresses  were  illustrated  with  motion 
pictures. 

.At  the  regular  monthly  meeting  of  the  Society  on  February  26,  1929,  held  at  the 
Engineering  Societies’  Building,  29  West  39th  Street,  President  Finley  presiding, 
Mr.  Owen  Lattimore  addressed  the  Society  on  “The  Desert  Road  to  Turkestan.” 
In  his  journey  from  China  to  India  across  southern  Mongolia  and  Chinese  Turkestan 
in  1926-1927  Mr.  Lattimore  followed  for  1600  miles  a  route  previously  unknown. 
His  address  was  illustrated  with  still  pictures. 

Elections  to  Fellowship.  At  the  I>ecember,  January,  and  February  meetings  of 
the  Society,  President  Finley  presiding,  there  were  presented  with  the  approval  of 
the  Council  the  names  of  352  candidates  who  were  duly  elected  as  Fellows  of  the 
Society. 

Recent  Publications 

The  Manners  and  Customs  of  the  Rwala  Bedouins.  This  volume,  by  Professor 
Alois  Musil,  is  No.  6  of  the  Society’s  series  Oriental  Explorations  and  Studies.  The 
Rwala  are  the  greatest  and  most  powerful  tribe  of  the  north  Arabian  deserts.  Camp¬ 
ing  and  migrating  with  them  during  many  seasons,  Musil  was  able  to  observe  their 
daily  life  in  its  details  and  to  learn  much  of  their  folklore  and  mores.  The  present 
work  gives  a  full  and  systematic  description  of  nearly  every  phase  of  the  activity 
and  thought  of  these  people.  Nearly  200  Bedouin  poems  are  translated,  transcribed, 
and  explained.  The  appearance  of  the  volume  completes  the  publication  by  the 
Society  of  the  scientific  results  of  Professor  Musil’s  explorations  of  1908-1915 
(see  Geogr.  Rev.,  V’ol.  15,  p.  297;  Vol.  17,  pp.  145,  178,  Vol.  18,  pp.  144,  497,  Vol.  19, 
P-  149). 
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Annual  Report  of  the  Council 

New  York,  January  22,  1929 

To  the  Fellows  of  the  Society: 

The  primary  object  of  the  Society  is  research — to  extend  the  boundaries  of  geo¬ 
graphical  science  through  intensive  held  work  as  well  as  exploratory  expeditions  and 
the  better  organization  of  reference  material.  Parallel  with  this  purpose  runs  the 
plan  of  distributing  the  results  of  its  work  as  effectiv’ely  as  possible.  This  is  done 
through  a  journal  devoted  mainly  to  original  material,  a  series  of  scholarly  mono¬ 
graphs,  maps  based  in  most  cases  upon  original  held  data,  and  bibliographies  and 
catalogues  designed  to  elevate  the  standards  of  scholarship.  It  is  in  the  light  of  this 
policy  that  the  following  report  is  presented. 

The  Geographic.al  Review 

The  Geographical  Review  counts  as  one  of  the  most  distinguished  contributions 
to  the  volume  for  1928  Captain  Sir  Hubert  Wilkins’  report  on  "The  Flight  from 
Alaska  to  Spitsbergen,  1928,  and  the  Preliminary  Flights  of  1926  and  1927,”  with 
Sir  Napier  Shaw’s  comments,  "Arctic  Weather  of  April  15-16,  1928,  With  Some 
Observations  on  Polar  Weather  in  Relation  to  the  General  Circulation,"  illustrating 
the  far-reaching  importance  of  hrst-hand  knowledge  of  polar  meteorology.  The 
results  of  another  Arctic  expedition,  endorsed  by  the  American  Geographical  Society, 
are  told  by  Mr.  G.  P.  Putnam  in  "The  Putnam  Baffin  Island  Expedition,"  which 
made  important  rectifications  in  the  map  of  Baffin  Island  and  took  lines  of  sound¬ 
ings  in  the  Foxe  Basin  to  its  northern  end  at  Fury  and  Hecla  Strait. 

The  first  soils  map  of  Cuba  to  be  published  accompanies  Mr.  H.  H.  Bennett's 
"Some  Geographic  Aspects  of  Cuban  Soils"  and  is  a  good  example  of  pioneer  work 
in  soil  geography.  Equally  noteworthy  is  Mr.  Bennett’s  contribution  "The  Geo¬ 
graphical  Relation  of  Soil  Erosion  to  Land  Productivity,"  with  striking  photographs 
and  quantitative  mape  giving  graphic  expression  to  this  serious  national  pnoblem. 
Progress  in  the  field  of  oceanography  is  illustrated  by  Dr.  Henry  B.  Bigelow's 
"Exploration  in  the  Waters  of  the  Gulf  of  Maine"  with  a  series  of  map>s  showing 
physical  and  biological  elements.  Mr.  H.  A.  Marmer’s  broad  history  of  the  develop¬ 
ment  of  "Cotidal  Mapjs"  should  also  be  mentioned.  Dr.  J  Harlen  Bretz  interprets 
the  unique  physiography  of  "The  Channeled  Scabland  of  Elastem  Washington” 
with  the  aid  of  a  map  in  color  on  the  scale  l  '.500,000.  Another  map  in  color  shows 
"The  Gathering  of  Floods  in  the  Connecticut  River  System"  during  the  disaster 
of  November,  1927,  with  an  analysis  of  the  problem  by  Professor  J.  W.  Goldthwait. 

One  of  the  most  notable  features  of  Volume  18  of  the  Geographical  Review  is  the 
number  of  p>ap)ers  dealing  with  population.  The  general  problem  is  envisaged  by 
Dr.  O.  E.  Baker  in  "Population,  Food  Supply,  and  American  Agriculture."  A 
specific  illustration  of  the  problem  in  acute  form  is  Dr.  J.  E.  Orchard’s  "The  Pres¬ 
sure  of  Population  in  Jap>an.’’  Stages  in  the  occupation  of  a  pioneer  region  are  traced 
by  Dr.  Guy-Harold  Smith  in  a  series  of  well-conceived  dot  map)s  of  "The  Populating 
of  Wisconsin."  He  has,  similarly,  "A  Population  Map  of  Ohio  for  1920."  Attention 
may  also  be  called  to  the  expressive  dot  map  of  distribution  of  pmpulation  in  Iceland 
accompanying  Mr.  Earl  Hanson’s  "The  Renaissance  of  Iceland."  Another  type 
of  the  px>pulation-density  map  is  by  Dr.  F.  Dixey  and  shows  "The  Distribution  of 
Population  in  Nyasaland."  The  distinguished  Russian  geographer  Professor  Ben¬ 
jamin  Semenov-Tian-Shansky  contributes  "Russia:  Territory  and  Population,  A 
Persp>ective  on  the  1926  Census,"  with  a  series  of  six  map)s  giving  quantitative  and 
qualitative  expression  to  population  distribution  and  furnishing  a  geographical 
background.  Some  early  population  problems  are  treated  by  Dr.  H.  J.  Spinden  ui 
"The  Population  of  Ancient  America";  while  the  historical  process  of  human  occupa- 


AMERICAN  GEOGRAPHICAL  SOCIETY 


317 


tion  of  the  earth  is  analyzed  by  Dr.  H.  W.  Ahlmann  in  “The  Geographical  Study  of 
Settlements:  Examples  from  Italy,  Germany,  Denmark,  and  Norway.”  Closely 
related  to  the  population  problem  is  Dr.  H.  Foster  Bain’s  suggestive  paper  “The 
Third  Kingdom:  Some  Reflections  on  Our  Mineral  Heritage." 

Altogether  there  were  published  in  the  Geographical  Review  for  1928  35  leading 
articles,  65  items  of  geographical  record,  and  74  reviews.  In  addition  to  the  many 
text  maps  and  diagrams  there  were  seven  insert  maps. 

Through  the  generosity  of  Robert  Lee  Forrest,  a  Fellow  of  the  Society,  the  Geo- 
fraphicd  Review  is  now  distributed  to  a  large  number  of  foreign  scholars  to  whom  it 
had  not  been  available  hitherto.  The  special  thanks  of  the  Council  were  conveyed 
to  Mr.  Forrest  for  his  far-sighted  action,  which  we  hope  will  be  extended  in  range  by 
contributions  of  other  Fellows  who  are  especially  interested  in  the  wider  distribution 
of  the  Review. 

Books  and  Maps 

The  books  and  maps  published  by  the  Society  during  the  past  year  include  the 
following: 

1.  Problems  of  Polar  Research,  by  thirty-one  authors. 

A  cooperative  volume  written  by  thirty-one  of  the  leading  authorities  on  polar 
problems.  It  informs  the  layman  of  the  underlying  purposes  of  polar  exploration 
and  assists  the  scientist  by  making  available  to  him  the  plans  and  ideas  of  experts 
for  the  benefit  of  future  exploration. 

2.  The  Geography  of  the  Polar  Regions,  by  Otto  Nordenskjold  and  Ludwig 
Mecking. 

k  companion  book  to  Problems  of  Polar  Research.  It  constitutes  the  most 
complete  regional  reference  book  in  English  in  polar  geography. 

These  two  books  on  polar  research  were  produced  in  an  effort  to  center  attention 
upon  the  major  problems  remaining  to  be  solved  by  further  field  study,  to  discover 
where  and  by  what  means  they  may  best  be  attacked,  and  to  suggest  the  form  of 
cooperation  between  the  sciences  most  concerned  that  would  yield  the  best  scientific 
results. 

3.  The  Coral  Reef  Problem,  by  William  Morris  Davis. 

This  volume  contains  the  author’s  original  field  studies  for  a  period  of  ten  years 
together  with  a  review  of  the  work  of  other  scientists  during  the  past  century.  It 
is  a  worthy  successor  to  Darwin’s  classic  study  of  coral  reefs  and  demonstrates  the 
essential  soundness  of  Darwin’s  conclusions. 

4.  The  Last  Glaciation,  with  Special  Reference  to  the  Ice  Retreat  in 
Northwestern  North  America,  by  Ernst  Antevs. 

A  world  survey  of  Pleistocene  glaciation  with  a  detailed  study  of  the  clay  layers 
in  the  Hudson  and  Connecticut  valleys  and  Canada  in  continuation  of  The  Reces¬ 
sion  OF  the  Last  Ice  Sheet  in  New  England,  by  the  same  author,  published  by 
the  Society  in  1922. 

5-  Richard  Hakluyt  and  the  English  Voyages,  by  George  B.  Parks. 

This  book  is  the  first  comprehensive  life  of  Hakluyt,  editor  of  the  “  English  Voy¬ 
ages”  and  geographer  of  the  period  of  most  active  English  expansion.  There  is  a 
brilliant  introduction  by  the  leading  English  authority  on  England’s  colonial  expan¬ 
sion,  Dr.  J.  A.  Williamson. 

6.  BibLIOGRAPHIE  G6OGRAPHIQUE. 

In  cooperation  with  the  Association  de  Giographes  Frangais  the  Society  has 
continued  its  work  on  the  Bibliographie  G^ographique.  To  the  number  for  1927 
the  staff  of  the  Society  contributed  about  400  bibliographical  references  and  150 
brief  reviews. 
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7.  The  Middle  Euphrates,  Palmyrena,  and  Northern  Negd,  by  Alois 
Musil. 

In  the  reports  for  1926  and  1927  attention  was  called  to  the  publication  of  the 
first  two  of  a  series  of  six  volumes  on  Arabian  geography,  history,  and  folldore  by 
Professor  Alois  Musil  of  the  Charles  University,  Prague.  During  1928  three  volumes 
The  Middle  Euphrates,  Palmyrena,  and  Northern  Negd,  were  published; 
and  at  the  close  of  the  year  the  final  volume.  The  Manners  and  Customs  of  the 
Rwala  Bedouins,  was  in  the  hands  of  the  binder. 

8.  Medals  and  Med.\lists. 

Under  this  title  there  has  been  published  a  booklet  describing  the  four  medals 
awarded  by  the  Society  for  distinguished  work  in  exploration  and  geographical 
science.  It  contains  a  list  of  the  recipients,  a  group  of  selected  presentation  addresses 
by  officers  of  the  Society  and  by  diplomatic  representatives  who  have  acted  on  the 
Society’s  behalf,  and  photographic  illustrations  of  each  medal. 

9.  The  Leardo  Map  of  the  World,  1452. 

The  Society  has  for  some  months  had  an  engraver  working  on  a  full-size  reproduc¬ 
tion  in  color  of  the  world  map  of  Giovanni  Leardo  (1452  or  1453),  the  original  of 
which  was  presented  to  the  Society  in  1906.  This  facsimile  has  been  printed,  and 
the  edition  is  in  process  of  distribution.  The  map  is  accompanied  by  an  illustrated 
descriptive  book  of  89  pages. 

10.  Map  of  the  Antarctic  and  Navigational  Chart  of  the  Antarctic. 
The  Society  has  reproduced  a  large-scale  base  map  of  the  Antarctic  from  the  same 

drawings  that  served  for  the  printing  of  the  field  sheets  supplied  to  the  Antarctic 
expeditions  of  Commander  Richard  E.  Byrd  and  Captain  Sir  Hubert  W'ilkins.  The 
map  was  compiled  from  over  seventy-five  original  sources.  Accomf>anying  the  large 
map  is  a  Navigational  Chart  on  a  small  scale,  suitable  for  constant  reference  by  both 
navigator  and  pilot  in  airplane  reconnaissance. 

11.  In  the  GeograpAtra/ the  following  insert  maps  have  been  published: 
a  map  of  Foxe  Land,  Baffin  Island,  to  Show  Route  Sur\'eys  by  the  Putnam  Baffin 
Island  Expedition,  1927;  map  of  Principal  Soil  and  Topographic  Regions  of  Cuba; 
Population  Maps  of  Wisconsin  1830,  i860,  1870,  1880,  1900,  1920;  Population  Map 
of  Ohio,  1920;  a  series  of  maps  showing  Floods  of  the  Connecticut  River  System  in 
New  Hampshire  and  V’ermont,  November,  1927,  at  different  stages  of  progress;  map 
of  Channeled  Scabland  and  Associated  Features  on  the  Columbia  Plateau  in  Wash¬ 
ington;  Central  America  Rainfall  Map. 

12.  Millionth  Map  of  Hispanic  America. 

Tbe  work  of  the  Society  has  now  been  completed  on  thirty-seven  sheets  of  the 
Millionth  Map  of  Hispanic  America.  Sixteen  of  these  sheets  have  been  published; 
full-color  proof  has  been  received  for  eight  others  and  printing  on  these  is  proceeding 
as  rapidly  as  possible.  The  firm  which  is  doing  the  lithography  and  printing  of  the 
map  has  now  recovered  from  the  effects  of  the  lithographers’  strike  which,  as  an¬ 
nounced  last  year,  seriously  delayed  the  printing  of  the  sheets;  and  it  is  expected  that 
the  reproduction  of  the  remaining  thirteen  sheets  now  in  the  lithographers’  hands 
will  proceed  without  delay.  Fairdrawing  is  in  progress  on  four  additional  sheets, 
and  compilation  has  been  completed  on  six  others. 

Much  new  source  material  has  been  assembled  during  the  past  year,  particularly 
for  the  Colombia  and  Venezuela  sheets;  while  the  surveys  of  Mr.  Joseph  H.  Sinclair 
carried  out  in  1927-1928  in  the  Oriente  region  of  Ecuador  under  the  auspices  of  the 
Society  and  the  surveys  made  by  the  Society’s  1927-1928  expedition  to  Central 
Peru  have  contributed  much  valuable  material  in  these  two  little-known  areas.  The 
interest  of  the  Hisptanic  American  governments  in  the  map  has  continued  during  the 
past  year,  and  several  of  them  have  contributed  copies  of  important  new  sur\rys. 
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Field  Expeditions 

By  a  carefully  planned  flight  of  20H  hours’  duration  over  a  course  2200  miles  long. 
Captain  Sir  Hubert  Wilkins  was  able  to  bring  to  a  brilliant  conclusion  three  seasons’ 

!  work  in  the  Arctic  under  the  auspices  of  the  Society  and  with  the  aid  of  the  Detroit 
Aviation  Society  and  the  Detroit  News.  In  the  report  of  the  Chairman  for  1927 
note  was  made  of  the  flight  of  that  year  to  a  point  550  miles  northwest  of  Point 
<  Barrow  and  of  the  valuable  sounding  taken  after  a  successful  landing  on  the  ice. 
The  flight  of  1928  was  designed  to  explore  the  great  area  between  the  track  of  the 
Sorge  and  the  Canadian  Arctic  Archipelago.  It  traversed  the  region  where  "  Crocker 
Land”  was  supposed  to  exist  and  also  crossed  certain  unexplored  tracts  betwreen 

■  Greenland  and  Spitsbergen.  Captain  Wilkins  published  his  scientific  report  in  the 
Gtograpkical  Review  for  October  and  turned  over  to  the  Society  all  of  his  original 

,  records.  Copies  of  these  w-ere  supplied  to  both  the  Royal  Geographical  Society  of 
London  and  to  the  Scott  Polar  Research  Institute  at  the  University  of  Cambridge. 

Upon  his  return,  Captain  Wilkins  immediately  planned  his  long-delayed  expedi¬ 
tion  to  the  .Antarctic  under  the  auspices  of  the  Society  and  with  the  support  of  the 
Hearst  newspapers.  From  a  base  at  Deception  Island  where  he  was  landed  with  all 
of  his  equipment  and  personnel  by  the  Norwegian  whaler  Hektoria,  he  was  able  in 
a  nine-hour  flight  on  December  15,  1928,  to  explore  Graham  Land,  demonstrate  its 
insular  character,  and  photograph  its  eastern  coast.  On  January  10,  1929,  he  com¬ 
pleted  a  second  flight  in  search  of  a  base,  but,  finding  none,  announced  his  plan  to 
return  and  from  a  new  base  next  year  make  the  projected  flight  across  the  American 
and  Pacific  quadrants  of  Antarctica  to  the  Ross  Sea.  Especial  mention  should  be 
made  of  the  services  of.  Ben  Eielson,  who  in  both  the  Arctic  and  the  Antarctic  flights 
was  associated  with  Wilkins  as  pilot  and  who  deserves  the  highest  praise  for  his 

■  extraordinarily  skillful  and  courageous  part  in  the  work. 

In  the  Ross  Sea  area  of  Antarctica,  Commander  Richard  E.  Byrd  is  conducting 
an  exploration  by  airplane  that  promises  to  bring  back  results  of  the  greatest  value  to 
science.  The  Society  endorsed  his  expedition  and,  at  his  request,  assisted  him  in 
his  plans  by  defining  the  objects  of  study  (see  also  Problems  of  Polar  Research 
and  The  Geography  of  the  Polar  Regions).  The  geologist-geographer  was  chosen 
on  the  recommendation  of  the  Society.  W’e  were  able  to  supply  the  specially  con¬ 
structed  base  maps  and  navigational  charts  of  the  expedition  and  to  lend  a  number 
of  instruments.  Commander  Byrd  has  the  support  of  many  individuals  and  institu¬ 
tions,  and  his  work  is  being  followed  closely  by  the  American  people.  With  the 
I  excellent  administration  that  the  expedition  will  receive  the  scientific  results  will  be 
awaited  with  the  greatest  interest. 

The  School  of  Surveying 

In  addition  to  ten  students  in  the  School  of  Surveying,  most  of  whom  are  already 
in  the  field  or  who  expect  to  do  field  work  during  the  coming  year,  there  have  been 
numerous  inquiries,  both  personal  and  by  correspondence,  for  information  on  sur¬ 
veying  and  astronomical  subjects.  At  the  end  of  1927  about  35  star  lists  for  the 
equal-altitude  method  for  the  determination  of  latitude  and  longitude  had  been 
compiled.  Each  list  covers  one  degree  of  latitude.  This  year  an  additional  40  were 
finished.  Among  others  the  lists  have  been  used  by  the  Canadian  Topographical 
Survey,  the  Inspector  of  Surveys,  Sudan  Government,  and  the  Aircraft  Operating 
Company  working  in  Northern  Rhodesia. 

One  of  the  new  Shortt  Synchronome  clocks  is  being  installed  at  the  School.  When 
this  type  of  clock  is  put  in  proper  adjustment  it  is  possible  to  predict  its  error  in 
absolute  time  within  one-tenth  of  a  second  several  months  in  advance.  Further 
I  investigations  were  made  of  suitable  radio  sets  for  receiving  time  signals  in  the  field. 

■  As  time  signals  are  now  being  transmitted  on  very  short  wave  lengths,  a  short  wave 
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set  has  been  made  weighing  about  twenty  pounds,  suitable  for  use  in  the  held  and 
similar  in  practical  details  to  the  long  wave  sets  already  made. 

Mention  may  be  made  of  the  mathematical  work  done  by  the  School  on  the 
navigational  and  plotting  charts  prepared  by  the  Society  for  the  Byrd  and  Wilkins 
expeditions  and  in  the  analysis  of  the  navigational  data  of  the  Wilkins'  flight  from 
Barrow  to  Spitsbergen. 

Studies  of  Pioneer  Lands 

By  reference  to  the  Annual  Report  for  1927  {Geogr.  Rev.,  April,  1928)  it  will  be 
noted  that  the  first  step  in  the  project  for  the  study  of  the  settlement  of  undeveloped 
lands  was  the  publication  of  a  book  by  twenty-five  or  thirty  authors  setting  forth 
the  present  problems  that  confront  pioneer  settlers  in  regions  of  active  development. 
A  committee  of  Canadian  scholars  met  at  Ottawa  May  ll  and  12  with  members 
of  a  committee  formed  in  the  United  States  and  worked  out  the  details  of  a  program 
of  study  adapted  to  Canadian  conditions.  This  was  followed  by  the  reference  of 
the  project  to  the  Society  for  administration  on  the  part  of  the  Social  Science  Re¬ 
search  Council.  The  program  for  field  work  in  Canada  for  1929  has  been  approved, 
and  funds  have  been  appropriated  for  carrying  it  out. 

Through  correspondence  and  conference  an  impetus  has  been  given  to  the  study 
of  pioneer  conditions  in  the  principal  pioneer  belts  of  the  world  as  these  have  been 
outlined  in  a  preliminary  paper  entitled  “The  Pioneer  Fringe"  (Foreign  Affairs, 
October,  1927).  From  the  information  already  collected  it  is  clear  that  the  impetus 
so  given  will  result  in  independent  field  studies  of  great  value  to  science  and  to 
humanity.  It  is  expected  that  this  work  will  progress  much  faster  when  the  prin¬ 
cipal  problems  are  systematically  presented,  with  abundant  field  illustrations,  in 
the  book  on  Pioneer  Belts  now  under  way. 

New  England  Studies 

Material  progress  has  been  made  in  the  specialized  studies  of  the  New  EngUuid 
region  as  announced  in  the  report  for  1927.  During  the  summer  field  studies  were 
carried  out  on  the  recreational  population  of  certain  critical  areas  in  New  Hampshire. 
A  visit  was  made  to  New  England  state  capitals,  historical  societies,  and  libraries  to 
establish  contacts  with  state  officials  and  others  and  to  obtain  documentary  materials 
in  the  form  of  maps,  statistics,  and  reports.  A  survey  of  the  documentary  sources 
of  particular  value  in  r^ard  to  the  human  geography  of  New  England  has  been 
initiated,  and  experiments  are  being  made  to  determine  the  cartc^japhic  methods 
best  adapted  to  give  expression  to  the  statistical  and  other  data  which  this  survey 
is  bringing  to  light.  Further  work  along  these  lines  will  be  conducted  by  members 
of  the  staff  of  the  Society;  and  specialists  qualified  to  discuss  problems  of  New 
England's  agriculture,  manufactures,  and  social  life  will  be  invited  to  take  part  in 
the  further  development  of  the  program. 

Representation  at  Scientific  Meetings 

The  Society  sent  a  representative  (who  represented  the  National  Research  Council 
on  appointment  of  the  National  Academy  of  Sciences)  to  the  Twelfth  International 
Geographical  Congress  which  met  at  London  and  Cambridge,  July  14-26.  A  report 
of  the  Congress  was  published  in  the  Geographical  Review  for  October,  1928.  The 
same  representative,  appointed  by  the  Department  of  State  as  one  of  two  official 
delegates  of  the  United  States  government  to  the  International  Millionth  Map 
Commission,  attended  the  sessions  of  the  Commission  held  in  London  on  July  12. 

The  Society  appointed  J.  A.  Morrison  of  the  University  of  Chicago  as  its  repre¬ 
sentative  at  the  centenary  of  the  Gesellschaft  ftlr  Erdkunde  zu  Berlin  in  May,  19281 
and  a  report  of  the  proceedings  of  the  meeting  prepared  by  Mr.  Morrison  was  pub- 
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lished  in  the  October  number  of  the  Geographical  Review.  This  was  one  of  the  most 
t  important  scientific  meetings  of  the  year  and  resulted  in  a  collection  of  papers  of 
unusually  high  quality. 

!  The  Association  of  Amebican  Geographers 

It  was  the  privilege  of  the  Society  to  welcome  to  its  house  on  December  28  and  29 
the  Associatbn  of  American  Geographers  on  the  occasion  of  the  Twenty-fifth  Anni¬ 
versary  meeting  and  thus  to  continue  happily  the  relations  so  long  maintained  with 
this  im|)ortant  organization.  A  full  account  of  the  meeting  will  be  found  elsewhere 
I  in  this  number  of  the  Geographical  Review.  Through  the  kindness  of  Mr.  Gro- 
t  ver  .A.  Whalen,  Chairman  of  the  Mayor’s  Committee  for  the  Reception  of  Dis- 
:  tinguished  Guests  and  now  Police  Commissioner  of  New  York,  it  was  possible  for 
i  the  Society  to  secure  the  use  of  the  city  tug  Macom  for  an  all-day  inspection  of  New 
I  York  Harbor  on  December  27  as  part  of  the  program  of  the  Association. 

I  Library 

i  In  the  report  for  1926  it  was  explained  that  particular  emphasis  was  being  placed 
upon  organizing  the  collections  of  the  Society  specifically  for  geographical  research, 
i  This  work  was  continued  in  1928,  cards  representing  over  5750  books,  pamphlets, 
periodicals,  and  maps  being  entered  in  the  special  research  catalogue.  Members  of 
I  the  library  staff  also  cooperated  in  the  preparation  and  editing  of  abstracts  of  publica¬ 
tions  in  human  geography  for  the  new  monthly  journal  Social  Science  Abstracts,  and 
b  the  preparation  of  analysis  for  the  annual  volume  of  BiUiographie  GSographiqne. 

Additions  to  the  library  during  the  year  comprise  1016  books,  596  pamphlets, 
9416  new  issues  of  periodicals,  2849  ma(>s,  and  73  atlases.  The  total  number  of 
volumes  in  the  library’  at  the  close  of  the  year  was  90,350;  pamphlets,  1 1,890;  maps, 

[  71,741;  atlases,  1465.  Over  9000  cards  were  added  to  the  book  and  pamphlet  cata¬ 

logue  and  4683  to  the  map  catalogue. 

Gifts  and  Notable  Accessions 

Among  conspicuous  gifts  to  the  collections  from  friends  of  the  Society  have  been 
the  following:  The  notebooks  and  original  maps  kept  by  Captain  Wilkins  prepara- 
i  tory  to  and  during  his  flight  across  the  Polar  Basin  in  the  spring  of  1928;  a  collection 
of  234  books  from  the  library  of  the  late  James  B.  Ford,  presented  by  his  cousin, 

■  Dr.  Louis  F.  Bishop;  a  set  of  50  photographs  of  Caribbean  scenes  by  Henry  J. 
\  Thayer  of  Boston. 

I  Other  Important  additions,  through  purchase  or  exchange,  are:  A  set  of  the  Jahres- 
berichte  des  Geschichtewissenschaft,  Vols.  1-36;  80  publications  from  the  geological 
committee  in  Leningrad  dealing  with  geological  exploration  in  the  gold-bearing  dis- 

Itricts  of  Siberia;  Crown  Collection  of  photographs  of  American  Maps,  Sieries  IV; 
U.  S.  Catalogue  of  books  in  print  1928;  Dictionary  of  American  Biography,  Vol.  i; 
Union  List  of  Serials;  sets  of  topographic  sheets  for  Siam  (278),  Morocco  (145), 
Spanish  Morocco  (48),  Gold  Coast  (122),  and  Sierra  Leone  (14). 

Lecture  Program 

The  speakers  and  titles  upon  the  Society’s  lecture  program  during  the  past  year 
I  are  as  follows: 

I  Dr.  Matthew  Stirling,  "An  Airplane  Expedition  to  the  Pygmies  of  New  Guinea”; 
I  Professor  Alois  Musil,  "Desert  Life  in  Northern  Arabia”;  Dr.  Francis  W.  Pennell, 
"The  .Andes  of  Colombia”;  Mr.  Charles  R.  Crane,  "Moslem  Culture  in  the  Yemen 
and  the  Hejaz”;  Dr.  Fridtjof  Nansen,  "Problems  of  Arctic  Exploration”;  Mr. 
Herbert  E,  Bradley,  "An  Unknown  Cannibal  Country  in  the  Belgian  Congo”; 
Commander  George  I>yott,  "The  Search  for  Colonel  Fawcett.” 
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Medal  Award 


The  Samuel  Finley  Breese  Morse  Medal  of  the  Society  was  awarded,  for  the 
first  time,  to  Captain  Sir  Hubert  Wilkins  in  recognition  of  his  Arctic  explorations 
during  the  field  seasons  of  1926,  1927,  and  1928,  culminating  in  his  flight  from 
Barrow,  Alaska,  to  Spitsbergen  on  April  15,  1928. 

Fellows 

The  number  of  Fellows  at  the  close  of  the  year  was  5427,  of  whom  401  are  Life 
Fellows.  In  addition  there  are  4  Honorary  Members  and  33  Corresponding  Memben. 


James  Bishop  Ford 

During  the  year  the  Society  suffered  the  loss  of  James  B.  Ford,  one  of  its  oldest 
friends,  long  a  Councilor  and  in  recent  years  a  V^ice- President.  During  the  period 
of  his  association  with  the  Society  Mr.  Ford  not  only  gave  liberally  to  its  support 
but  also  followed  its  work  with  the  closest  personal  interest.  He  was  especially 
helpful  in  the  work  upon  the  Millionth  Map  of  Hispanic  America,  though  he  also 
assisted  liberally  in  the  growth  of  the  library  and  in  the  maintenance  of  the  publica¬ 
tion  fund  which  made  the  special  monographs  and  research  series  possible.  Begin¬ 
ning  in  1918,  he  contributed  to  an  increasing  degree  to  field  expeditions,  especially 
those  to  South  America  and  the  Arctic  in  which  the  Society  had  a  part.  He  was  a 
singularly  wise  counselor  and  loyal  friend. 

The  report  of  the  Treasurer  submitted  herewith  gives  a  summary  of  the  income 
and  expenses  of  the  Society.  The  accounts  of  the  Society  have  been  audited  by 
professional  accountants.  They  are  presented  as  heretofore  in  condensed  form  below. 

Philip  W.  Henry 
Chairman 


REPORT  OF  THE  TREASURER  FOR  1928 
Receipts  and  Expenses 

During  the  year  there  have  been  received  from  annual  dues,  interest  on 

investments,  and  sales  of  publications  . 

There  have  been  expended  for  salaries,  house  expenses,  library,  meetings, 

publications,  postage,  insurance,  etc .  94,109.90 

Balance  charged  against  Special  Deposit  Fund  .  . . |i4.773-33 

Condensed  Balance  Sheet,  December  31,  1928 _ 

Cash  . $  11,697.8a 

Sundry  balances  and  investments . 252,46545 

Inventory  of  publications .  13,209.25 

1277,372.52 

Capital  Account,  Balance  uninvested .  5i83i4^ 

Annual  dues  paid  in  advance .  5>703*4i 

Special  Fund  for  general  purposes .  l8f3777* 

Sundry  deposits  and  reserves . 17,046.29 

Millionth  Map  Publication  Fund,  Balance . 230,413-83 


1277,372.52 
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REPORT  OF  THE  SPECIAL  COMMITTEE 


New  York,  January  17,  1929 
The  committee  appointed  at  the  meeting  of  the  Council  held  on  December  13, 

1928,  to  nominate  officers  for  the  vacancies  to  occur  in  the  Council  in  January, 

1929,  beg  to  nominate  the  following  named  gentlemen  for  the  offices  designated  and 
mow  that  the  same  be  approved  and  presented  to  the  Society  for  election  at  its 
meeting  to  be  held  on  January  22,  1929. 


Domestic  Cor.  Secretary 


Councilors 


H.  Stuart  Hotchkiss 
Hamilton  Fish  Kean 
Philip  A.  Carroll 


Term  to  expire  in 

John  H.  Finley . . 

.  .  January,  1930 

Philip  W,  Henry . 

.  .  January,  1932 

Paul  Tuckerman . 

.  .  January,  1932 

Henry  Parish . . 

Madison  Grant 

.  .  January,  1930 

John  Greenough 

Roland  L.  Redmond 

Franklin  D.  Roosevelt 

.  .  January,  1932 

Committee 


' 

! 
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GECXiRAPHICAL  RECORD 

NORTH  AMERICA 

Research  in  Agriculture  and  Land  Utilization  in  New  England.  No  better  evidena 
of  the  geographical  unity  of  New  England  is  needed  than  the  formation  in  recent 
years  of  two  cooperative  organizations  designed  each  in  its  own  way  to  serN-e  the 
combined  interests  of  all  six  of  the  New  England  states.  One  of  these,  the  Nev 
England  Council,  was  founded  in  1925  and  is  made  up  of  twelve  representatives 
from  each  state  together  with  associate  members,  who  may  be  individuals,  firms, 
or  associations.  Through  committees  on  agriculture,  power  resources,  community- 
development,  research,  recreational  resources,  public  relations,  and  external  rela¬ 
tions  the  New  England  Council  is  conducting  an  active  campaign  to  promote  “the 
growth  and  prosperity  of  the  New  England  States.  “ 

The  other  organization,  the  New  England  Research  Council  on  Marketing  and 
Food  Supply,  is  somewhat  older  than  the  New  England  Council  and,  as  its  name 
implies,  is  strictly  a  research  body.  Its  purpose  is  “to  stimulate  and  codrdinate 
the  studies  of  economic  problems  connected  with  the  supply  of  foods  and  other 
agricultural  products  of  New  England.  ”  Its  membership  consists  “of  the  representa¬ 
tives  of  institutions  and  agencies  actively  engaged  in  prosecuting  such  economic 
studies,"  including  “the  U,  S.  Depwirtment  of  Agriculture,  the  State  Departments 
of  Agriculture,  colleges,  universities,  and  other  public  or  semi-public  institutions.” 
At  the  annual  meetings  brief  reports  are  presented  on  the  progress  of  agricultural 
research  throughout  New  England,  more  extended  p>apers  are  read  and  discussed, 
and  recommendations  are  adopted.  In  December,  1928,  Mr.  F.  V.  Waugh,  ExecutiN-e 
Secretary  of  the  Council,  distributed  to  its  members  a  valuable  multigraphed  pam¬ 
phlet  entitled  “Tentative  Bibliography  of  Published  and  Unpublished  Research  in 
Agricultural  Economics,  Farm  Management,  and  Rural  Sociology  in  the  New  Eng¬ 
land  States, "  in  which  are  given  not  only  the  titles  of  publications  and  unpublished 
studies  but  brief  analyses  of  their  contents. 

At  the  annual  meeting  held  in  Boston  on  December  6  and  7,  1928,  as  an  innova¬ 
tion  a  day  was  devoted  to  a  special  conference  on  land  utilization.  The  broad  question 
of  the  purpose  and  methods  of  studies  in  land  utilization  was  discussed  from  differ¬ 
ent  points  of  -view  by  Dr.  John  D.  Black  of  Harvard,  Professor  I.  G.  Davis  of  the 
Connecticut  Agricultural  College,  and  Dr.  Alexander  E.  Cance  of  the  Massachusetts 
Agricultural  College.  Opportunities  for  cooperation  among  institutions  and  indivi¬ 
duals  in  carrying  out  comprehensive  studies  in  this  field  were  suggested  by  Dr. 
L.  C.  Gray  of  theU.  S.  Department  of  Agriculture.  “Research  in  Forestry  in  New 
England  that  Relates  to  Agricultural  Land  Utilization”  and  “Prospects  for  the 
Utilization  of  Land  for  Timber  in  New  England”  are  the  titles  of  addresses  delivered 
by  Professors  H.  H.  Chapman  of  the  Yale  Forestry  School  and  R.  T.  Fisher  of  Har¬ 
vard  respectively.  Other  papers  dealt  with  matters  of  more  limited  scope:  studies 
of  land  utilization  in  Vermont  were  outlined  by  Dr.  H.  P.  Young  of  the  Vermont 
Agricultural  Experiment  Station ;  soil  types  as  they  affect  farm  economy  in  the  eastern 
highland  of  Connecticut  were  described  by  Professor  C.  1.  Hendrickson  of  the  Con¬ 
necticut  Agricultural  College;  part-time  farming  in  Massachusetts  was  treated  by 
Professor  David  Rozman  of  the  Massachusetts  Agricultural  College;  and  some  of 
the  problems  faced  by  farming  communities  of  low  agricultural  productivity  in 
southern  New  Hampshire  w'ere  analyzed  by  H.  C.  W'oodworth  of  the  University  of 
New  Hampshire.  Dr.  H.  C.  Taylor  outlined  the  comprehensive  survey  of  rural 
life  in  Vermont  now  being  undertaken  under  his  direction  by  the  Vermont  Comnus- 
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sion  on  Country  Life,  and  Dr.  J.  K.  Wright  explained  the  purpose  of  the  population 
studies  of  New  England  recently  initiated  by  the  American  Geographical  Society. 
Multigraphed  texts  of  these  papers  were  subsequently  distributed  to  those  who  at¬ 
tended  the  session. 

The  Prairies:  A  Region  of  Dual  Climax  Vegetation.  To  the  pioneers  beyond 
the  Appalachians  the  prairies  presented  an  economic  problem,  and  their  settlement 
was  delayed  until  it  was  proved  that  grasslands  could  be  converted  into  profitable 
farms.  For  the  botanist  the  problem  of  the  prairies  is  still  unsolved.  He  has  tried 
to  explain  their  origin  and  persistence  on  the  basis  of  a  variety  of  conditions  existing 
in  the  past  or  present.  The  extent  of  the  prairies  has  varied  in  accord  with  the 
climatic  changes  following  the  retreat  of  the  ice  sheets  and  is  probably  still  in  a  period 
of  adjustment.  Consequently  examples  cited  in  explanation  of  the  existence  of 
prairies  are  of  little  value  if  peripherally  located.  Central  Illinois  and  Iowa  form 
the  heart  of  the  prairies.  Within  this  region  woodlands  and  grasslands  occupy  ad¬ 
jacent  positions,  and  each  tends  to  perpetuate  itself.  Philip  M.  Jones  in  "The 
Origin  of  the  Prairie"  {Science,  No.  1710,  Vol.  66, 1927,  Oct.  7,  pp.  329-330)  attributes 
their  formation  to  rapid  drainage  at  the  close  of  the  ice  age,  and  Arthur  M.  Miller 
in  “Origin  of  the  Prairie"  {Science,  No.  1722,  Vol.  66,  1927,  Dec.  30,  pp.  655-656) 
regards  them  as  an  artificial  extension  of  the  xerophytic  grasslands  of  the  Great 
Plains  caused  by  the  grazing  of  the  buffaloes  before  the  arrival  of  the  white  man. 
Both  consider  the  prairie  a  subclimax  vegetation,  in  which  case  its  remarkable  per¬ 
sistence  might  be  accounted  for  by  the  formation  of  a  thick  mat  of  roots  almost 
impenetrable  to  seeds.  In  contrast  to  these  theories  B.  Shimek  in  “The  Persistence 
of  the  Prairie"  {Univ.  of  Iowa  Studies  in  Nat.  Hist.,  Vol.  ii,  1925,  No.  5,  New  Set., 
No.  90,  pp.  1-24)  cites  the  recurrence  and  persistence  of  prairie  vegetation  where  the 
turf  was  broken  along  the  right  of  way  of  railroads  in  central  Illinois  and  its  develo{>- 
ment  in  railroad  fills  where  new  land  was  exposed  to  plant  invasion.  Similarly,  an 
abandoned  cornfield  in  Iowa,  exposed  to  both  prairie  and  woodland  influences, 
gradually  reverted  to  its  original  prairie  state.  These  examples  are  all  located  in 
the  center  of  the  prairie  country. 

Previous  authors  have  assumed  that  the  prairies  had  a  definite,  predestined  climax 
vegetation.  Henry  C.  Cowles  in  “Persistence  of  Prairies"  {Ecology,  Vol.  9,  1928, 
pp.  380-382)  suggests  the  possibility  of  two  climax  vegetations,  forest  and  prairie, 
existing  side  by  side.  Some  minute  factor  in  the  past  may  have  determined  the 
presence  of  trees  or  grass.  Gradually  each  type  of  vegetation  has  evolved  a  type 
of  soil  adapted  to  its  own  reproduction.  Passing  centuries  have  accentuated  these 
differences,  and  the  existence  of  the  dual  climax  v'egetation  has  become  more  firmly 
established. 


EUROPE 

The  Recent  Colonization  in  Macedonia.  To  assimilate  nearly  a  million  and  a 
half  refugees  into  a  nation  of  only  five  millions  was  the  terrible  problem  faced  by 
the  Greek  government  at  the  close  of  1922.  A  large  share  of  the  burden,  however, 
was  assumed  by  the  League  of  Nations,  acting  through  the  Greek  Refugee  Settle¬ 
ment  Commission.  This  commission  has  made  Macedonia  the  principal  center  of 
colonization.  Mr.  Charles  P.  Howland,  in  his  capacity  as  Chairman  of  the  Commis¬ 
sion,  writes:  “More  than  four-fifths  of  the  lands  allotted  to  refugees  are  in  Mace¬ 
donia,  for  hundreds  of  years  the  scenes  of  massacre  and  carnage  and  the  breeding 
ground  of  wars,  and  the  Greek  population  in  Macedonia  has  been  raised  from  513,000 
*0  1.277,000;  more  than  1,500  villages  have  been  built,  each  containing  from  too  to 
500  families"  (Greece  and  Her  Refugees,  Foreign  Affairs,  Vol.  4,  1926,  pp.  613-623; 
reference  on  p.  622).  Details  of  the  changes  in  composition  of  the  population  in 
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Greek  Macedonia,  it  may  be  noted,  are  to  be  found  in  the  authoritative  work  of 
A.  A.  Pallis  “  Racial  Mig^tions  in  the  Balkans  During  the  Years  1912-1924"  (Geop. 
Joum.,  Vol.  66,  1925,  pp.  315-331).  Mr.  Howland  continues:  "It  is  not  risky  to 
prophesy  that  in  the  course  of  time  the  effect  of  Hellenizing  Macedonia  will  be  to 
destroy  brigandage  and  pillage  which  have  thriven  on  disturbed  political  and  eco¬ 
nomic  conditions,  to  eliminate  civil  or  guerrilla  war  among  villages  and  comitadji. 
and  to  reduce  appreciably  the  chances  of  war  between  Greece  and  her  neighbon 
who  so  often  have  had  or  created  an  excuse  for  intervening  on  behalf  of  non-Gredo 
in  the  table-lands  and  valley-pockets  of  Macedonia  and  Western  Thrace."  The 
work  of  the  Greek  Refugee  Settlement  Commission  is  described  officially  in  both 
French  and  English  in  a  publication  of  the  League  of  Nations  ("Greek  Refugee 
Settlement,"  Geneva,  1926).  This  document  is  accompanied  by  two  striking  maps; 
one  for  the  whole  of  Greece  shows  the  location  of  agricultural  and  urban  refugee 
settlements,  revealing  graphically  the  clusters  of  colonies  in  Macedonia,  western 
Thrace,  and  Crete.  The  other  map,  which  shows  Macedonia  alone,  indicates  by 
districts  the  relative  number  of  Greeks,  Moslems,  Bulgars,  and  others  in  1912  and 
1926.  The  Greek  migration,  particularly  in  its  geographical  aspects,  was  also  dis¬ 
cussed  by  Raoul  Blanchard  in  the  Geographical  Review,  Vol.  15,  1925,  pp.  449-456, 
and  by  Edw'in  Pels  in  the  Geographiscke  Zeitschrift,  1927,  pp.  576-588. 

The  portion  of  Macedonia  which  lies  north  of  the  international  frontier  forms  the 
major  part  of  the  Yugoslav  province  of  South  Serbia.  This  region  has  been  the  scene 
of  a  colonizing  movement  comparable  to  that  of  Greek  Macedonia,  though  less 
spectacular  and  the  object  of  less  public  attention  in  western  Europe  and  the  United 
States.  It  is  described  by  Dr.  Hollmann  of  Berlin  in  "  Kolonisation  und  Entwkk- 
lung  der  Landwirtschaft  in  Stldserbien  (Makedonien) "  {Berickte  uber  Landwirt- 
schaft,  Vol.  8  (N.  S.),  1928,  pp.  269-294).  By  January  i,  1928,  6260  families  of 
colonists,  for  the  most  part  from  the  plains  of  the  Bachka  and  Banat  north  of  the 
Danube,  had  been  settled  in  agricultural  colonies  in  South  Serbia,  and,  in  addition. 
5000  land-poor  resident  peasants  had  been  given  additional  land.  These  lands  had 
been  made  available  through  the  operation  of  a  variety  of  forces.  Under  the  Turk¬ 
ish  regime  a  system  of  land  tenure  had  prevailed  which,  so  far  as  the  peasants  wete 
concerned,  amounted  to  virtual  serfdom.  However,  "during  the  latter  years  of 
Turkish  rule,  the  economic  position  of  the  landlords  had  been  seriously  weakened 
by  the  increasing  emigration  of  the  Christian  population."  The  Balkan  and  World 
W'ars  saw  the  departure  of  most  of  the  Moslems  to  Turkey.  Thus,  with  the  final 
ad\'ent  of  peace  in  1918  and  the  sweeping  away  by  agrarian  reforms  of  the  remnants 
of  serfdom,  the  rich  river  valleys  and  old  lake  floors  of  South  Serbia  stood  ready  for 
colonists  from  central  and  northern  Yugoslavia.  Their  colonization  has  been  eagerly 
promoted  by  the  Yugoslav  government,  partly  to  relieve  the  increasing  tension  of 
agrarian  discontent  that  has  threatened  certain  overpopulated  regions  and  partly 
in  order  that  the  vulnerable  frontier  zones  facing  Greece  and  Bulgaria  may  be 
occupied  by  a  homogeneous  Yugoslav  population.  On  the  whole  this  colonizing 
enterprise  has  met  with  success,  although  in  some  instances  lack  of  proper  planning 
has  resulted  in  settlements  on  malarial  or  otherwise  unsuitable  ground. 

Notes  on  European  Town  Studies.  American  geographers  have  only  recently 
shown  a  tendency  to  give  concentrated  study  to  cities  as  geographic  units.  In  fact, 
much  of  our  best  material  in  this  field  has  been  produced  by  the  non-geographer 
and  may  be  found  as  inadental  comment  in  the  writings  of  architects,  engineerr, 
social  workers,  or  industrial  surveyors  engaged  in  the  solution  of  city-planning, 
traffic,  zoning,  and  urban  trade-expansion  problems.  European  geographers  have 
given  the  subject  considerably  greater  attention.  Their  work  may  be  illustrated 
by  the  following  comments  on  some  recent  German  and  Swiss  town  studies. 

"Hamburg:  Eine  landschaftskundliche  Stadtuntersuchung, "  by  Dr.  Friedrich 
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Schwiekcr  (Hamburg,  1925)  describes  Hamburg  first,  in  general  terms,  as  a  visitor 
to  the  city  might  observe  it — the  harbor,  the  inner  city,  the  Alster  or  inner  waterway. 
These  introductory  chapters  give  one  an  informal  picture  of  the  city.  The  author 
then  proceeds  to  a  systematic  study,  involving  the  city’s  location  with  respect  to  its 
hinterland,  its  topography,  its  plan,  its  buildings,  the  open  spaces  such  as  parks, 
playgrounds,  and  the  like,  the  political  aspects  as  related  to  the  business  structure, 
and  the  distribution  of  population.  The  work  attempts  to  analyze  the  urban  com¬ 
munity  in  terms  of  unit  landscapes  and  succeeds  very  well.  It  makes  attractive 
reading  for  geographer  and  layman. 

Dr.  Hans  Bobek  analyzes  the  city  of  Innsbruck  and  its  environmental  relationships 
math  the  aid  of  many  original  charts  and  maps  {Forschungen  zur  Deulschen  Landes-und 
Volkskunde,  Vol.  25,  Stuttgart,  1928,  pp.  225-372).  The  illustrative  material  treats 
of  such  aspects  as  population  density,  the  plan  of  the  city,  distribution  of  its  indus¬ 
tries,  character  and  type  of  buildings.  Thanks  to  the  availability  of  statistical  data 
by  provinces  in  the  neighborhood  of  Innsbruck,  it  has  been  possible  for  the  author 
to  map  imports  and  exports  of  certain  foodstuffs.  Likewise,  transportation  statistics 
relative  to  freight  and  passenger  traffic  are  available,  and  the  author  has  made  the 
most  of  them.  The  volume  contains  a  considerable  amount  of  original  interpretation 
and  commends  itself  to  anyone  anticipating  a  detailed,  geographic  study  of  an  urban 
center. 

Not  so  elaborate  but  quite  similar  in  plan  to  Bobek’s  study,  for  which  it  was 
possibly  a  stimulation,  is  one  by  Dr.  Hugo  Hassinger  on  Basel  (Breslau,  1927). 
The  schematic  black  and  white  maps  are  worth  noting  because  they  show  so  well 
the  historical  development,  settlement,  economic  aspects,  and  environmental  re¬ 
lationships.  Hassinger  is  convinced  that  a  city  has  a  “physiognomy.”  This  is  a 
phase  of  urban  geography  which  most  American  geographers  have  yet  to  recognize. 
Occasional  reference  has  been  made  to  cultural  landscapes,  but  these  landscapes 
have  included  fairly  large  regions  rather  than  restricted  city  areas.  Incidentally 
it  may  not  be  amiss  to  refer  to  a  study  on  Swiss  cities  (Gantner's  ”  Die  Schweizer 
Stadt,"  Munich,  1925)  already  reviewed  in  the  Geographical  Review  (Vol.  18,  1928, 
PP-  349~35o),  in  which  the  city  landscape  or  the  physiognomy  of  cities  is  beauti¬ 
fully  treated  through  photographs. 

Paul  Walther,  in  a  dissertation  entitled  ”Zur  Geographie  der  Stadt  Zfirich” 
(Zurich,  Leipzig,  Berlin,  1927)  contends  that  the  development  of  all  city  plans  is 
dependent  upon  the  topography  of  the  site.  Because  of  the  hypothesis  which  he 
sets  up  for  himself,  he  considers  the  development  of  Zurich  from  its  founding  only 
to  the  middle  of  the  nineteenth  century,  or  to  the  beginning  of  rail  transportation. 
Inasmuch  as  modem  modes  of  transportation  combined  with  engineering  efficiency 
have  interfered  in  a  sense  with  the  free  play  of  topographic  influences  upon  settle¬ 
ment,  he  does  not  pursue  his  arguments  beyond  this  era. 

Dr.  Rudolf  Martiny,  in  a  monograph  entitled  “Die  Grundrissgestaltung  der 
deutschen  Siedlungen”  (Petermanns  Mitt.  Ergdnzungsheft  No.  197,  1928),  advances 
the  theory  that  geographers  may  view  cities  morphologically  quite  as  well  as  physiog¬ 
raphers  view  the  earth  itself  morphologically.  However,  he  recognizes  that  one 
must  content  himself  with  the  morphology  of  the  city  plan  rather  than  with  the 
human  element,  although  one  may  well  include  buildings  and  other  cultural  works 
of  man.  He  then  proceeds  to  a  discussion  of  the  evolution  of  settlement  from  the 
village  to  the  metropolis,  analyzing  numerous  plans  as  illustrated  by  European  centers. 
Diagrams  are  presented  to  show  radial,  rectangular,  circular,  accretionary,  triangular, 
and  still  other  plans.  These  plans  are  further  analy7.ed  in  terms  of  business  streets, 
decorative  streets,  and  other  types  of  highways.  The  decorative  streets,  for  ex¬ 
ample,  are  represented  by  such  well  known  avenues  as  Unter  den  Linden,  connecting 
the  royal  palace  with  the  parliament  buildings,  or  streets  that  terminate  in  plazas 
m  front  of  churches,  theaters,  or  other  public  structures. 
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G«ographers  contemplating  urban  studies  may  well  profit  from  a  reading  of  these 
publications.  The  city  represents  a  climax  form  of  civilization  and  as  such  oflFen 
a  rich  field  for  geographic  interpretation.  Evgbsk  Van  Cleef 

Fruits  and  Vegetables  for  Paris.  Paris  has  a  population  well  over  two  and  three 
quarter  millions,  and  the  dipartemmt  of  the  Seine  a  total  of  over  four  and  a  half  mil¬ 
lions.  Mademoiselle  Suzanne  Demangeon  in  “  L'approvisionnement  de  Paris  en 
fruits  et  legumes”  (Ann.  de  Giogr.,  No.  206,  V'ol.  37,  1928,  pp.  97-121)  says,  “It  is 
well  to  note,  however,  that  the  needs  of  the  capital  have  increased  proportionally 
much  faster  than  the  number  of  the  inhabitants.  It  is  here  that  a  new  but  very 
important  factor  arises;  the  raising  of  the  standard  of  living  among  the  working  people. 
Fruits,  regarded  a  few  years  ago  as  luxuries  resen’ed  for  a  small  number  of  the  well- 
to-do,  have  become  common  and  are  today  to  be  found  in  the  smallest  markets.” 
To  serve  this  voracious  center  of  population,  fruits  and  vegetables  are  gathered  from 
all  parts  of  France,  from  Belgium,  and  from  North  Africa.  This  variety  of  origin 
has  been  made  possible,  first,  by  a  market  which  demands  fresh  supplies  at  all  times 
of  the  year  and,  secondly,  by  modern  developments  in  refrigeration  and  express 
service. 

About  90  per  cent  of  the  fruits  and  vegetables  found  in  the  Halles  have  their 
origin  in  France.  Some  of  the  largest  market  gardens  in  the  world  are  located  in 
the  plain  of  Avignon,  where  a  highly  specialized  industry  is  producing  10,000  to 
15,000  tons  of  fruits  and  vegetables  annually.  In  places  the  Mediterranean  littoral 
appears  to  be  one  continuous  market  garden.  Other  centers  are  in  the  plain  of  Rous¬ 
sillon,  which  specializes  in  artichokes  and  peaches;  in  protected  spots  along  the  coast 
of  Brittany  and  Normandy;  in  the  valleys  of  the  principal  rivers;  and  around  Paris, 
where  an  inner  circle  of  intensive  cultivation,  often  under  glass,  is  surrounded  by 
an  area  where  field  crops  are  raised.  The  greenhouses  of  Belgium  supply  Paris 
with  five-sixths  of  her  forced  fruits. 

Moroccan  vegetables  come  on  the  Paris  markets  three  weeks  to  a  month  before 
those  from  European  localities,  the  price  obtained  being  sufficient  to  offset  the  high 
cost  of  transportation.  In  Morocco,  market  gardening  is  in  its  infancy;  and  the  ship¬ 
ments  consist  principally  of  tomatoes,  peas,  and  beans — vegetables  capable  of  stand¬ 
ing  the  five-to-eight-day  journey.  Fruit  growing  is  still  in  an  exF>erimental  stage. 
The  market  gardens  of  the  Casablanca  area,  which  are  described  by  J.  Goulven 
(“Casablanca,  centre  primeuriste, "  Rev.  de  Giogr.  Marocaine,  Vol.  5,  1926,  pp.  61-71) 
enjoy  the  advantages  of  excellent  soil,  fall  and  spring  rains,  freedom  from  low  tem¬ 
peratures,  and  sufficient  water  for  irrigation.  The  three  hundred  market  gardeners 
of  Casablanca  are  French,  Spanish,  or  Italian  colonists  who  are  pursuing  their  for¬ 
mer  calling  in  a  new  environment.  The  production  of  fresh  vegetables  amounted 
to  too  kilos  in  1920,  and  by  1925  it  had  grown  to  640,733  kilos  valued  at  over  half  a 
million  francs.  As  markets  are  found  and  transportation  conditions  improve,  mar¬ 
ket  gardening  along  the  Moroccan  shore  will  be  capable  of  extended  development. 
(Louis  Le  Barbier:  Le  Maroc  agricole,  Paris,  1927.) 

Paris  has  been  receiving  Algerian  produce  for  sixty-five  years;  and  since  1900 
there  has  been  a  real,  though  fluctuating,  development,  which  now  amounts  to  an 
annual  production  of  over  100,000  tons.  Good  soil  and  climate,  aided  by  govern¬ 
mental  research  and  combined  with  the  use  of  modern  methods  by  the  colonists,  are 
responsible  for  the  great  variety  and  excellent  condition  of  the  fruits  and  vegetables 
exported  from  this  colony.  The  centers  of  cultivation  are  scattered  along  the  shore 
near  Algiers,  Constantine,  Oran,  Philippeville,  and  Bone;  each  specializing  in  what¬ 
ever  fruit  or  vegetable  is  most  suited  to  the  locality.  The  principal  crops  are  table 
grapes,  citrus  fruits,  plums,  medlars,  figs,  peas,  beans,  artichokes,  tomatoes,  and 
asparagus.  Transportation  here  too  is  the  prime  difficulty.  Furthermore,  Algerian 
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prcxiucts  come  into  competition  with  Spanish  and  Italian  exports.  Understandings 
have  been  reached  with  French  railroads,  and  codperatives  have  been  organized 
which  supervise  packing,  production,  and  selling.  Canneries  are  being  established 
to  take  the  surplus  or  the  whole  crop  when  prices  are  low.  (Edouard  Payen:  Les 
primeurs  et  les  fruits  dans  TAfrique  du  Nord,  Renseign.  Colon.  (Suppl.  d  I'Afrique 
Franiaise),  1928,  pp.  583-603.) 


AFRICA 

The  Human  Geography  of  Northern  Libya.  Readers  of  the  Geographical  Review 
will  recall  an  article  by  Hans  Wilson  Ahlmann  in  the  January,  1928,  number  in 
which  the  forms  of  settlement  are  studied  in  certain  type  regions  in  Norway,  Den¬ 
mark,  Germany,  Italy.  Taken  together,  the  regions  chosen  for  intensive  examina¬ 
tion  furnish  a  cross  section  through  Europe  from  north  to  south.  In  the  Geografiska 
Annaler  for  1928  Ahlmann  has  published  a  monograph  entitled  “La  Libye  septen- 
trionale:  Ftudes  de  giographie  physique  et  humaine.”  Here  the  analysis  of  settle¬ 
ment  is  carried  beyond  the  bounds  of  Europe.  Ahlmann  conceives  of  northern  Libya 
as  constituting  the  southern  frontier  of  the  great  area  of  "Old  World  civilization 
west  of  the  Nile."  Beyond  the  semiarid  steppes  which  fringe  it  to  the  south,  the 
drought  of  the  Sahara  interposes  an  impassable  barrier  against  the  farther  advance 
of  cultivation.  Along  this  marginal  zone  the  occupation  of  the  land  has  assumed 
forms  in  some  ways  comparable  to  those  that  have  been  evolved  along  the  opposite 
frontier  of  European  civilization  in  northern  Scandinavia.  For  example,  in  both 
regions  settlement  is  dispersed  in  the  extreme,  and  in  both  transhumance  is  practiced. 
Ahlmann's  latest  study  thus  logically  completes  the  cross  section  through  the  great 
area  of  European  civilization  that  was  begun  in  his  earlier  researches. 

Before  the  Italian  occupation  of  Libya  such  a  full  program  of  research  as  that  which 
Ahlmann  set  himself  could  not  have  been  carried  out.  UnderTurkish  rule  Tripoli  and 
Cyrenaica  were  among  the  least-known  quarters  of  Africa.  Behind  the  immediate 
coastal  belt  along  the  Mediterranean  spread  wide  expanses  of  unexplored  and  half- 
explored  country.  While  there  is  still  much  to  be  learned,  the  facilities  offered 
by  Italian  officials  and  scientists  toward  the  successful  conduct  of  field  work  in  the 
winter  of  1926-1927,  together  with  the  data  provided  in  the  published  works  of 
Italian  scientists  and  in  Italian  statistical  compilations,  have  made  it  possible  for 
Ahlmann  to  produce  an  unusually  well-rounded  regional  monograph. 

Ahlmann’s  foremost  interest  is  “the  study  of  settlements  (ftablissements  humains) 
considered  as  the  expression  of  the  relations  between  nature  and  culture.  ”  The  first 
part  of  "La  Libye  septentrionale, "  accordingly,  is  devoted  to  the  natural  environ¬ 
ment:  land  forms,  climate,  drainage,  and  vegetation.  In  this  connection  it  may 
be  noted  that  Ahlmann’s  study  is  supplemented  for  Tripolitania  by  Dr.  Leo  Witt- 
schell’s  monograph  “Klima  und  Landschaft  in  Tripolitan ien"  {Veroffentl.  Geogr.  Inst, 
der  Albertus-Universitdtzu  Konigsberg,  Vol.  10,  Hamburg,  1928),  with  climatic  tables 
and  maps  and  some  excellent  photographs  of  types  of  landscape. 

In  Part  II  the  r61e  of  historical  forces  in  producing  existing  cultural  conditions  is 
adequately  recognized  in  a  brief  “history  of  the  human  geography  of  northern  Libya.  ” 
The  most  original  paragraphs  in  this  clear  outline  are  given  over  to  an  attempt  at 
determining  the  extent  of  the  cultivated  area  of  Cyrenaica  in  antiquity.  Ahlmann 
assumes  that  the  climate  of  northern  Africa  has  not  materially  changed  within  the 
last  two  or  three  millennia.  He  also  assumes  that  the  great  majority  of  the  existing 
wells  and  cisterns  in  Cyrenaica  were  constructed  before* the  Arab  occupation.  The 
Arabs  "confined  themselves  to  what  antiquity  had  bequeathed  to  them"  and  did 
not  undertake  the  digging  of  wells  or  building  of  cisterns.  Consequently  Ahlmann 
holds  that  the  location  of  wells,  cisterns,  and  springs  gives  a  fairly  precise  notion 
of  those  areas  that  were  most  prosperous  agriculturally  under  the  Greeks  and  Romans. 
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On  the  basis  of  a  map  showing  watering  places  Ahimann  deduces  the  general  limit* 
of  ancient  settlement. 

The  areas  occupied  by  sedentary  folk  were  unquestionably  larger  than  they  now 
are.  Ahimann  agrees  with  Professor  E.  F.  Gautier  in  regarding  the  introduction 
of  the  camel  into  northern  Africa  (toward  the  close  of  the  period  of  Roman  rule) 
as  an  event  of  the  utmost  historical  significance,  in  that  it  made  possible  the  practice 
of  nomadism  in  hitherto  unoccupied  tracts.  The  camel  assured  to  the  nomadic 
Arab  invaders  of  the  tenth  century  preponderance  over  the  settled  folk,  a  preponder¬ 
ance  that  would  account  in  large  measure  for  the  cultural  stagnation  of  northern 
Libya  in  medieval  and  modern  times. 

The  last  half  of  Ahlmann’s  work  deals  with  the  human  geography  of  northern  Libya 
at  the  present  day:  Part  III  with  the  actual  status  of  native  culture,  and  Part  IV 
with  forms  of  settlement.  Stock  raising  and  agriculture  are  by  far  the  most  impor¬ 
tant  industries.  Urban  centers  are  small,  and  urban  industries  insignificant. 

One  important  point  stressed  by  Ratzel,  but  here  made  especially  clear  by  the 
citation  of  numerous  illustrative  examples,  is  the  absence  of  any  sharp  line  of  cleav¬ 
age  between  the  nomadic  and  sedentary  elements  in  the  population.  The  two  mode* 
of  life  merge  almost  imperceptibly  into  each  other.  At  one  end  of  the  scale  are  the 
tent-dwelling  nomads,  constantly  on  the  move  from  pasture  to  pasture  with  their 
sheep  and  camels;  at  the  other  are  the  growers  of  fruit  trees  and  cultivators  of  small 
garden  plots,  dwellers  in  compactly-built  villages  where  water  may  be  obtained. 
But  between  these  two  extremes  are  many  intermediate  states  of  “  seminomadism " 
and  “quasisedentation."  Even  agriculture  is  by  many  practiced  on  a  nomadic 
basis,  the  same  family  going  now  here,  now  there,  to  find  land  where  there  is  suffi¬ 
cient  moisture  for  raising  crops.  Nor  is  the  status  of  nomadism  or  sedentation  neces¬ 
sarily  a  permanent  one.  A  man  or  a  family  or  a  tribe  may  turn  from  one  to  the  other 
mode  of  life  with  changes  in  natural,  or  social,  or  political  circumstances. 

Ahlmann's  chapters  on  forms  of  settlement  are  illustrated  by  two  maps  showing 
the  distribution  of  population  in  northern  Cyrenaica  and  northern  Tripolitania.  By 
the  use  of  dots  and  squares  the  distinction  is  brought  out  between  inhabitants  of 
houses,  “  quasisedentary  ”  inhabitants  of  tents,  “seminomadic"  inhabitants  of  tents, 
and  cave  dwellers.  A  tabulation  emphasizes  interesting  correlations  not  only  between 
the  density  of  population  as  a  whole  but  also  between  the  various  categories  of  settle¬ 
ment  and  climatic  zones.  This  reveals  the  fact  that  70  per  cent  of  the  total  popula¬ 
tion  of  northern  Libya  live  in  the  subtropical  coastal  belt.  “The  remaining  30  per 
cent  are  scattered  over  the  interior  of  the  enormous  arid  and  semiarid  tracts  which 
reach  the  coast  at  the  Great  Syrtis  only. " 

Lost  Oases  of  the  Libyan  Desert.  In  the  latter  part  of  1927  Douglas  Newbold 
and  W.  B.  K.  Shaw  made  a  journey  in  the  southern  Libyan  Desert  in  search,  amongst 
other  things,  of  the  legendary  oasis  of  Zerzura.  Interest  in  the  “lost”  oases  of  the 
desert,  lost  in  the  sense  that  they  were  unknowm  to  the  civilized  world,  has  been 
stimulated  by  Hassanein  Bey’s  “rediscovery”  of  Owenat  and  Arkenu  in  1923  while, 
in  1924-1925,  Prince  Kemal  el-Din  in  company  with  Dr.  John  Ball  discovered  the 
isolated  oasis  of  Merga,  75  miles  to  the  northwest  of  Bir  Natrun  in  the  Anglo-Egyp- 
tian  Sudan.  The  direction  of  Merga— or  Nekheila,  to  give  its  Sudanese  name — had 
been  pointed  out  to  Mr.  Newbold  on  his  journey  to  Bir  Natrun  in  1923  (see  the  note 
“Exploration  in  the  South  of  the  Libyan  Desert,”  Ceogr.  Rev.,  Vol.  15,  1925,  p.  307)- 
On  the  journey  of  1927  Mr.  Newbold  visited  Merga  and  a  previously  unknown  water¬ 
bearing  depression  20  miles  to  the  northeast  and  thence  cut  across  the  unexplored 
area  between  Merga  and  the  oasis  of  Selima  on  the  Arbain  Road  (compare  T.  A. 
Leach:  The  Selima  Oasis,  Sudan  Notes  and  Records,  Vol.  9,  1926,  pp.  37-49)>  * 
tance  of  275  miles  in  which  no  oasis  was  found. 

Search  for  oases  has  depended  largely  on  current  reports  and  traditions  among  the 
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Arabs.  The  application  of  scientific  theory  has  been  made  by  Dr.  Ball  in  his  paper 
“Problems  of  the  Libyan  Desert”  {Geogr.  Joum.,  Vol.  70,  1927,  pp.  21-38,  105-128, 
and  209-224).  In  the  last  fifteen  years  our  knowledge  of  the  Libyan  Desert  has 
been  vastly  increased.  There  now  are  sufficient  altitude  determinations  available 
for  the  drawing  of  a  contour  map  of  the  desert  (see  review  of  the  "Atlas  of  Egypt" 
elsewhere  in  this  number  of  the  Review)  with  contours  at  100- meter  intervals.  Further¬ 
more,  there  are  sufficient  observations  on  water  levels  deriving  from  artesian  sources 
to  enable  Dr.  Ball  to  construct  a  map  of  the  static  water  surface  underlying  the  desert. 
By  superimposing  the  one  map  on  the  other  various  deductions  can  be  drawn.  For 
instance,  Dr.  Ball  concludes  that  it  will  not  be  possible  to  increase  the  scant  water 
supply  of  the  Mediterranean  littoral  of  Egypt  by  sinking  deep  wells  as  has  often 
been  urged.  Here  we  shall  refer  only  to  the  application  to  the  problem  of  lost  oases. 

Every  oasis,  says  Dr.  Ball,  must  depend  either  on  springs  fed  by  local  rainfall, 
in  which  case,  like  Owenat  and  Arkenu,  it  probably  lies  near  mountains  of  con¬ 
siderable  height,  or  it  must  depend  on  underground  supplies  and  therefore  lie  in 
a  depression  wherein  the  surface  of  the  ground  and  the  static  water  level  are  practi¬ 
cally  coincident.  The  existence  of  oases  fed  by  local  rainfall  in  the  unknown  areas 
of  the  desert  is  considered  improbable.  In  the  latter  case  two  possible  areas  exist, 
one  in  the  unknown  northwest  and  one  in  the  southeast,  the  southern  area  offering 
the  more  probable  locus  of  Zerzura.  In  a  later  paper,  "Remarks  on  'Lost'  Oases 
of  the  Libyan  Desert”  (Geogr.  Joum.,  Vol.  72,  1928,  pp.  250-258)  and  on  the 
basis  of  an  examination  of  fifteenth-century  Arabic  manuscripts,  Dr.  Ball  finally 
concludes  that  Zerzura  has  "no  more  existence  than  the  philosopher’s  stone”:  it 
is  merely  a  variant  on  the  old  treasure  stories;  though  this  does  not  mean  that  oases 
hitherto  unvisited  do  not  exist.  This  second  paper  by  Dr.  Ball  follows  a  discussion 
by  Mr.  W.  J.  Harding  King  (Lost  Oases  of  the  Libyan  Desert,  ibid.,  pp.  244-249) 
in  which  he  expressed  the  opinion  that  local  conditions  may  sometimes  permit  the 
accumulation  of  water  from  local  rainfall  and  the  existence,  at  least  for  a  time,  of 
oases  in  the  areas  from  which  they  have  been  ruled  out  by  Dr.  Ball. 

Mr.  Newbold  takes  up  the  question  from  data  obtained  in  the  Sudan.  Such  data 
encourage  belief  in  the  existence  of  three  or  possibly  four  lost  oases  in  the  southern 
Libyan  Desert.  One,  possibly  the  Zerzura  of  legend,  he  believes  will  be  found  in 
latitude  21®  30'  N.  and  longitude  27“  20'  W.  or  writhin  about  forty  miles  to  the  south¬ 
west  of  that  point.  One  reported  visited  by  Arabs  in  1904  and  1916  he  places  about 
forty  miles  northeast  of  Merga,  another  west  or  southwest  of  Bir  Natrun. 

Olive  Culture  in  North  Africa.  The  olive  is  peculiarly  the  tree  of  the  Mediter¬ 
ranean — a  "measuring  rod”  of  Mediterranean  flora,  as  Marcel  Clei^et  has  aptly 
remarked  (Marcel  Clerget:  La  g^ographie  de  I’olivier  en  M6diterran6e,  Bull.  Soe. 
Royale  de  Giogr.  d'Egypte,  Vol.  14,  1926,  pp.  1-16).  The  great  centers  of  olive  cul¬ 
tivation  passed  in  early  times  from  east  to  west.  Today  the  chief  olive-growing 
countries  are  Si>ain,  Italy,  and  Greece;  but  it  is  interesting  to  note  the  revival  of 
the  cultivation  in  northern  Africa. 

Under  Carth^e  and  Rome  the  African  shores  of  the  Mediterranean  were  well 
endowed  with  olive  groves;  but  during  the  invasions  of  the  Middle  Ages  the  trees 
that  were  not  actually  destroyed  largely  died  out  through  the  filling  of  wells,  the  de¬ 
struction  of  irrigation  systems,  and  the  partial  annihilation  of  the  inhabitants. 
At  the  beginning  of  the  modern  period  the  orchards  were  small,  old,  and  uncared-for; 
the  low-grade  product  had  a  local  consumption  only;  the  natives,  forced  to  a  nomadic 
life  by  the  series  of  invasions,  had  lost  their  skill  at  this  specialized  form  of  agriculture; 
snd  there  was  no  organized  export  or  sale  of  the  fruit  or  oil. 

The  establishment  of  law  and  order  and  the  subsequent  colonization  of  North 
Africa  by  the  French  have  resulted  in  the  introduction  of  new  methods  of  cultivation, 
the  organization  of  commercial  interests,  and  the  rapid  development  of  the  industry. 
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Most  of  the  business  is  in  the  hands  of  native  growers,  whose  economic  status  has 
thus  been  raised.  In  some  cases  nomadic  tribes  have  been  transformed  into  settled 
communities.  Although  most  of  the  trees  are  held  by  native  proprietors  (88 
per  cent  for  Tunis  in  1926),  there  is  a  marked  rise  in  the  number  cultivated  by  colo¬ 
nists,  who  are  increasing  their  holdings  at  a  faster  rate  than  the  natives.  The  situation 
is  briefly  outlined  by  J.  Ladreit  de  Lacharri^e  in  an  article  in  Africa  (La  renaissance 
de  I’olivier  et  la  propri^t^  fonciere  dans  I’Afrique  du  Nord,  Vol.  l,  1928,  pp,  463-477), 
the  new  journal  of  the  International  Institute  of  African  Languages  and  Cultures. 

In  Morocco,  where  the  industry  is  hardly  developed  on  a  commercial  scale  as  yet, 
the  natives  own  over  95  per  cent  of  the  trees  but  employ  old  methods  of  culture 
such  as  beating  the  fruit  from  the  trees  with  sticks.  Consequently,  the  fruit  is 
used  locally  or  made  into  oil.  Around  Fez,  where  the  olive  area  is  increasing,  there 
is  competition  with  other  fruits;  to  the  south  (Marrakesh),  where  irrigation  is  abso¬ 
lutely  necessary,  the  industry  is  in  an  experimental  stage.  Morocco  is  favored  by 
having  a  sedentary  population,  favorable  soil,  and  climatic  conditions;  but  the 
introduction  of  capital  and  modern  methods  is  greatly  needed. 

The  “Forest”  of  Constantine  is  typical  of  the  large  closely  planted  areas  which 
are  to  be  found  under  native  cultivation  in  Algeria.  The  Department  of  Oran,  where 
the  larger  part  of  the  colonists  live,  is  gradually  forging  ahead  and  took  second  place 
in  the  1924  Algerian  production.  The  native  owns  most  of  the  trees,  and  his  methods 
are  more  advanced  than  they  are  in  Morocco;  but  the  colonists  with  their  intensified 
methods  are  making  the  more  rapid  progress. 

Tunis  shows  the  greatest  extension  of  olive  culture.  Here  the  number  of  trees 
has  doubled  since  1885.  The  most  important  single  development  is  that  at  Sfax 
where,  through  the  initiative  of  Paul  Bourde,  the  number  of  trees  has  grown  from 
380,000  to  over  4,058,000.  Favorable  soil,  natives  accustomed  to  olive  culture,  the 
advantageous  terms  of  the  Mgharsa  land  contract,  the  occurrence  of  phosphates 
in  the  neighborhood,  large  areas  of  available  land,  official  encouragement,  and  the 
presence  of  French  capital  and  organization  have  all  conspired  to  transform  the 
region. 

A  study  of  the  potential  olive  areas  of  Cyrenaica  and  Libya  (Armando  Maugiui: 
Olivicoltura  nella  Tunisia  e  nella  Libia,  L’Agricoltura  ColoniaU,  V’ol.  21,  1927,  pp. 
1-5,  46-59,  and  83-94),  leads  to  the  conclusion  that  northern  Tripolitania  is  as  well 
suited  to  olive  culture  as  southern  Tunis  but  that  economic,  social,  and  financial 
conditions  are  so  different  that  until  there  has  been  further  study  it  will  be  impos¬ 
sible  to  duplicate  the  French  successes.  At  present  the  value  of  the  olive  is  unap¬ 
preciated  by  the  native. 

With  regard  to  world  trade  in  olive  oil.  North  Africa  is  at  a  disadvantage,  since 
a  selling  organization  is  largely  lacking.  In  general,  the  best  oil  is  exported — often 
poorer  oil  being  imported  to  fill  the  demands  of  the  natives.  Lack  of  cooperation 
has  resulted  in  a  situation  where  Italy  buys  oil  from  Tunis  to  sell  to  France. 

E.  Payeii  and  J.  Ladreit  de  Lacharri^re  have  given  a  full  description  of  the  industry 
in  North  Africa  in  RenseignemerUs  Coloniaux  {Supplement  a  VAfrique  Franioix), 
No.  6,  1928.  Figures  through  1926  are  obtainable  therein.  L'£conomiste  Franfoise 
for  November  3,  1928,  discusses  the  coming  olive  harvest,  which  several  years  of 
drought  will  probably  render  small. 


ASIA 

Rainfall  and  Floods  in  Northern  Bengal.  Seventy-seven  per  cent  of  the  total 
annual  precipitation  in  North  Bengal  falls  during  the  months  of  June  to  September 
inclusive,  when  the  southwest  monsoon  prevails.  It  is  the  amount  and  distribution 
of  this  monsoon  rainfall  which  in  normal  years  determines  the  prosperity  of  the  whole 
of  North  Bengal  and  in  abnormal  years  controls  the  occurrence  of  floods  in  the  same 
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region.  A  study  of  this  relation  between  rainfall  and  flood  has  been  made  by  Mr. 
P.  C.  Mahalanobis  on  behalf  of  the  North  Bengal  Flood  Committee  (Report  on 
Rainfall  and  Floods  in  North  Bengal,  1870-1922,  Government  of  Bengal,  Irrigation 
Department,  Calcutta,  1927)- 

During  the  period  of  summer  rains  cyclonic  storms  of  slight  to  moderate  intensity 
form  over  the  Bay  of  Bengal,  advance  northward  in  the  general  stream  of  southwest 
air  and  strike  the  Bengal  and  Orissa  coasts.  Lacking  in  severity  as  these  depres¬ 
sions  usually  are,  they  do,  nevertheless,  deliver  extraordinarily  heavy  rains  along 
their  paths.  It  is  these  storms,  providing  excessively  heavy  local  rainfall  in  addition 
to  the  abundant  monsoon  precipitation,  which  cause  the  floods.  Every  great  flood 
in  North  Bengal  for  the  piast  fifty  years  has  been  of  this  origin.  Almost  all  of  the 
floods  occur  toward  the  middle  or  latter  part  of  the  rainy  season.  In  June  the  rains 
are  normally  not  as  abundant  and  the  ground  is  less  saturated.  There  are  no  indica¬ 
tions  of  a  cyclic  p)eriod  in  which  great  floods  are  rep>eated,  nor  does  the  interval  of 
years  between  great  floods  seem  to  have  any  relation  to  the  intensity  of  successive 
floods. 

The  author  is  not  optimistic  concerning  the  prevention  of  future  floods.  The  basic 
difficulty  in  correcting  the  situation  is  to  be  found  in  the  low-lying  nature  of  the 
district,  which  cannot  be  remedied  by  artificial  means.  Retarding  basins  are  largely 
ineffective  because  floods  occur  where  there  are  the  heaviest  local  rains  and  are  not 
occasioned,  except  in  a  minor  supplementary  way,  by  water  from  adjoining  areas. 
Embankments  along  the  watercourses  are  only  temporary  expiedients  and  are  likely 
in  the  long  run  to  make  the  situation  worse  by  raising  the  river  beds.  The  funda¬ 
mental  problem  is  to  facilitate  the  quick  removal  of  excessive  waters  from  local  areas. 
In  so  far  as  px)ssible,  removal  of  all  artificial  obstructions  such  as  railway  or  road  em¬ 
bankments  is  to  be  recommended  together  with  the  construction  of  sufficient  cul¬ 
verts  and  op>enings  for  the  p>assage  of  flood  waters.  Improvement  of  existing  river 
channels  is  likewise  recommended.  The  inhabitants  of  the  flood  areas  should  be  in¬ 
structed  to  make  provision  for  flood  contingencies.  Houses  should  be  located  on 
high  ground  whenever  px>ssiblc,  and  raised  platforms  need  to  be  constructed  where 
human  beings  can  take  refuge  in  time  of  flood.  Villages  should  be  advised  to  con¬ 
struct  raised  mounds  to  which  grain  and  valuable  prop>erty  can  be  removed  in  time 
of  flood  pjeril.  The  Indian  Meteorological  Service  could  be  of  great  assistance  in 
preventing  loss  of  life  and  propierty  if  it  would  undertake  to  issue  flood  forecasts  and 
warnings. 

A  set  of  32  map}8  accompanies  the  repxnt,  a  few  of  them  setting  forth  conditions  of 
normal  rainfall  distribution  and  the  general  flood  subdivisions;  but  most  of  them 
illustrate  abnormal  rainfall  and  flood  areas  in  sp>ecific  years. 

Glenn  T.  Trewartha 


The  Futtire  of  India  as  a  Wheat  Exporter.  India  will  not  become  a  wheat  exporter 
of  any  great  importance  according  to  the  conclusions  reached  in  “  India  as  a  Producer 
and  Exporter  of  Wheat,”  one  of  the  series  of  “Wheat  Studies"  that  is  being  published 
by  the  Food  Research  Institute,  Leland  Stanford  University  (Vol.  3,  1927,  pp.  317- 
4*2).  In  the  earlier  years  of  India’s  export  of  wheat  it  was  expocted  that  she  would 
be  able  to  supply  all  of  England’s  requirements,  and  it  was  even  hopod  that  India 
might  become  the  world’s  leading  wheat  exporter.  Though  a  rapid  increase  in  ex¬ 
ports  occurred  during  the  decade  from  1870  to  1880,  the  expectations  and  hopes 
have  never  been  realized.  During  the  next  decade  the  trade  apparently  reached 
Its  peak,  and  in  subsequent  years  it  has  been  almost  impxesible  to  determine  the 
trend  of  exports.  In  certain  years  of  esp)ecially  favorable  weather  in  India,  wheat 
exports  have  been  large,  though  not  much  greater  than  the  exports  of  the  decade 
1880-1890  and  never  of  a  magnitude  to  compore  with  the  usual  exports  of  the  United 
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States,  Canada,  Russia,  and  Argentina,  or  with  the  exports  of  Australia  in  inon 
recent  years.  In  other  years  of  a  less  favorable  monsoon  the  exports  have  been 
greatly  reduced  or  have  disappeared  entirely.  In  the  years  immediately  preceding 
the  Great  War  there  seemed  to  be  an  upward  trend  to  exports,  but  in  some  of  tlK 
years  since  the  W'ar  it  has  been  necessary  to  import  wheat  and  wheat  flour  into  India 

The  authors  of  this  study  are  of  the  opinion  that  the  present  wheat  production 
of  India,  about  350  million  bushels  a  year,  may  be  increased  during  the  next  twenty- 
five  or  thirty  years  by  100  million  bushels,  one  half  from  better  methods  and  one 
half  by  more  irrigation.  It  seems  certain  that  the  irrigated  areas  especially  in  the 
northwest  will  be  extended;  and  it  is  conceivable  that  an  increase  in  production 
may  be  achieved  through  improvements  in  methods,  but  the  obstacles  obviously 
are  very  great. 

Even  if  increase  in  production  is  possible,  however,  it  will  be  of  no  importance 
to  the  export  trade,  for  consumption  within  the  country  is  expected  to  increase  ai 
rapidly,  partly  through  growth  of  the  total  population  and  partly  through  an  in¬ 
crease  in  per  capita  consumption  due  to  a  higher  standard  of  living  and  espedaliy 
to  the  movement  from  the  villages  to  the  towns  and  to  the  development  of  industries. 
Only  in  occasional  years  of  especially  favorable  weather  will  India  be  able  to  expon 
wheat  in  significant  quantities. 

This  study  is  more  than  an  analysis  of  India’s  position  as  a  producer  and  exporter 
of  wheat.  The  authors  have  included  a  comprehensive  statistical  section  with  many 
tables  on  irrigated  areas  and  on  production,  per-acre  yields,  exports,  imports,  and 
prices  of  wheat.  They  have  also  included  a  survey  of  the  relief,  climate,  and  soil 
of  India,  of  general  agriculture  and  crops,  of  the  agricultural  population,  its  methods 
of  cultivation,  implements,  and  cultural  background  as  it  influences  agriculture,  of 
population  trends,  of  irrigation  practices,  and  of  the  growth  of  industry.  In  short, 
the  study  is  a  good  general  presentation  of  the  geography  of  Indian  agriculture. 

John  E.  Orchard 

The  Earthquake  Problem  in  the  Reconstruction  of  Tokyo  and  Yokohama.  Before 
September  i,  1923,  Tokyo,  with  its  narrow  streets  and  winding  canals,  was  still 
an  ancient  oriental  city  superficially  modernized.  But,  as  Mr.  J.  H.  Ehlers  puts  it, 
"with  the  earthquake  the  last  vestige  of  old  Yedo  disappeared  in  the  smoking  ruins 
of  the  ancient  hostage  camp"  (Reconstruction  and  Development  of  the  Tokyo- 
Yokohama  District,  U.  S.  Depi.  of  Commerce  Trade  Promotion  Ser.  No.  69,  1928). 
A  quarter  of  a  million  houses  were  burned;  about  60  per  cent  of  the  floor  space  of  the 
city  was  destroyed.  Reconstruction  rather  than  repair  was  called  for,  with  the 
opportunity  for  introduction  of  radical  improvements.  Of  particular  interest  is 
the  response  to  the  bitterly  learned  lesson  of  special  planning  against  earthquake 
liability.  As  Mr.  Tachu  Naito  says,  "  Not  infrequently  disasters  from  terrible  shocks 
were  experienced,  but  it  seems  that  the  awful  memory  was  soon  forgotten  and  our 
people  continued  to  live  and  thrive  in  flimsy  edifices."  He  advances  the  principle 
of  rigid  construction  with  a  natural  vibration  period  smaller  than  that  of  any  con¬ 
ceivable  great  earthquake  (Earthquake-proof  Construction,  Bull.  Seismol.  Soc.  of 
America,  Vol.  17,  1927,  pp.  57-94).  The  matter  is  highly  technical;  and,  while 
much  has  been  learned  through  a  study  of  the  strains  exhibited  in  the  1923  earth¬ 
quake,  it  remains  "to  find  a  definite  solution  in  accordance  with  the  fundamental 
rules  of  dynamics. " 

Of  even  greater  importance  is  provision  against  fire.  The  reconstruction  plans 
lay  out  certain  fireproof  zones  and  call  for  the  establishment  of  open  spaces  as  refuges 
and  for  wide  streets.  It  is  proposed  to  increase  the  area  devoted  to  streets  from  n.6 
per  cent  to  over  25  per  cent.  At  the  same  time  buildings  are  restricted  to  a  maximum 
height  of  100  feet.  Tokyo,  a  city  of  two  and  a  half  millions  in  1922,  reduced  to 
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one  and  a  half  millions  in  1923,  has  already  over  two  millions  again.  This  means  a 
serious  transportation  problem;  and  the  introduction  of  subways  is  being  considered, 
itself  a  problem  in  an  earthquake  zone.  The  new  city  plans  also  call  for  zoning  into 
commercial,  industrial,  and  residential  areas. 

Plans  for  Yokohama  are  similar,  though  the  area  to  be  reconstructed  is  much 
smaller  than  in  Tokyo.  Special  difficulties  arise  from  the  fact  that  much  of  Yoko¬ 
hama  has  an  irregular  topography.  Maps  showing  development  plans  of  the  two 
cities  not  included  in  Mr.  Ehlers*  report  may  be  seen  in  the  Industrial  Machinery 
Division  of  the  Bureau  of  Foreign  and  Domestic  Commerce  in  Washington,  D.  C. 
A  map  outlining  the  reconstruction  scheme  for  Tokyo  also  appears  in  the  official 
publication  “The  Great  Earthquake  of  1923  in  Japan"  (Bureau  of  Social  Affairs, 
Japan,  1926).  This  volume  with  its  eloquent  illustrations  gives  an  impressive  account 
of  the  disaster  and  throws  into  relief  the  really  great  recovery  that  has  been  made. 
According  to  figures  supplied  by  Mr.  Ehlers,  Tokyo  in  1922  had  some  10,000  fac¬ 
tories  (employing  more  than  5  persons  each) :  70  per  cent  of  the  factories,  representing 
a  production  value  of  80  per  cent,  were  destroyed;  by  1926,  however,  70  per  cent 
recovery  in  production  had  been  made.  Yokohama  has  largely  regained  its  former 
volume  of  trade  but  has  not  participated  in  the  great  advances  shown  by  Kobe  and 
Osaka.  Yokohama,  however,  is  unquestionably  the  most  logical .  center  for  the  silk 
trade,  and  silk  is  still  the  most  important  export  of  the  country  (see  Mr.  Orchard’s 
paper  elsewhere  in  this  number  of  the  Review). 

Intensity  of  Rainfall  in  the  Philippines  and  Ceylon.  What  constitutes  a  heavy 
rainfall?  “There  is  no  agreement  among  the  meteorologists,  as  to  the  maximum  and 
minimum  value  to  be  assigned  to  the  duration  and  to  the  amount  of  precipitation  in 
the  classification  of  heavy  rainfalls.  The  character  of  rain  varies  in  different  coun¬ 
tries,  and  its  effect  upx>n  agriculture  as  well  as  upon  drainage  systems  is  different.  One 
of  the  reasons  why  the  American  engineers  gave  so  much  study  and  consideration  to 
the  separate  system  and  departed  from  the  traditional  English  system  of  combining 
house  sewage  and  storm  water  is  because  the  English  rains  are  more  frequent,  but  less 
intense,  than  the  American  rainfalls.  These,  being  heavier,  require  larger  storm¬ 
water  drains  for  like  topographical  conditions  and  afford  more  vigorous  flushing 
action  in  the  sewers."  This  question  of  rainfall  intensity,  of  such  obvious  importance 
to  the  city  engineer,  is  considered  by  the  Rev.  Miguel  Selga,  S.J.,  in  "The  Intensity 
of  Rainfall  at  Manila"  and  in  “The  Intensity  of  Rainfall  in  the  Main  Cities  of  the 
Philippines"  (Weather  Bureau,  Manila  Central  Observatory,  1928).  He  deals  with 
particular  cases;  but  he  has  examined  the  literature  on  the  subject,  and  his  methods 
and  conclusions  are  intended  as  a  guide  for  similar  studies  elsewhere. 

It  is  not  possible  to  obtain  an  accurate  idea  of  intensity  from  the  regular  morning 
and  evening  precipitation  readings;  a  continuous  record  on  which  small  amounts  of 
rain  and  short  periods  of  time  can  be  registered  is  required.  The  study  for  Manila  is 
based  in  the  main  on  a  homogeneous  series  of  pluviograph  records  over  a  period  of  20 
years.  All  rainfalls  of  intensity  greater  than  0.29  mm.  per  minute  during  three  hours 
are  tabulated.  There  are  graphs  and  tables  of  duration,  frequency,  and  mean  inten¬ 
sity  and  the  probability  of  heavy  rains.  Lists  of  excessive  monthly,  daily,  and  hourly 
rainfalls  since  1865  and  excessive  hourly  rainfalls  since  1886  are  also  given.  The 
rtudy  of  the  subdivisions  of  each  heavy  rainfall  in  intervals  of  five  minutes  shows 
that  it  is  unusual  for  a  heavy  rainfall  to  keep  a  uniform  rate  for  a  long  period,  that 
»n  the  most  intensive  storms  the  highest  intensity  occurs  near  the  beginning  of  the 
heavy  shower,  and  that  the  maximum  intensity  for  short  intervals  is  not  much  higher 
than  the  intensity  sometimes  measured  in  extratropical  thunderstorms. 

Since  no  pluviograph  records  exist  for  the  Philippine  cities  of  Baguio,  Vigan-Laoag, 
Iloilo,  Cebu,  and  Zamboanga,  a  day  became  the  unit  of  time  employed  in  studying 
the  rainfall  intensities  of  these  cities.  Dissimilar  climatic  conditions  made  it  neces- 
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sary  for  the  author,  after  closely  examining  the  records,  to  select  a  standard  value 
for  the  lower  limit  of  excessive  precipitation.  Making  a  count  of  all  rainfalls  above 
this  standard  from  1910  to  1927,  he  shows  the  relation  between  heavy  rains  and  their 
duration  for  a  specific  locality  and  indicates  the  provision  to  be  made  against  heavy 
showers  and  protracted  rains. 

For  Ceylon,  where  intense  rainfalls  are  usual  and  their  duration  is  chiefly  im¬ 
portant  to  the  construction  engineer,  H.  Jameson  has  prepared  a  paper  (Heavy  Rain¬ 
fall  in  Ceylon,  Trans.  Engineering  Assn,  of  Ceylon,  1927)  in  which  he  presents  tables 
giving  the  maximum  total  precipitation  on  n  consecutive  days  (n  «  2,  3,  etc.) 

for  25  selected  stations  over  a  period  of  15  years.  Experimentally  the  author  has 
attempted  to  correlate  these  heavy  rains  with  the  three  characteristic  types  of  precip¬ 
itation,  i.  e.  monsoon,  “depressional,"  and  local  circulation. 


An  Extraordinary  Seiche  in  the  Sulu  Sea.  All  who  have  business  in  Puerto  Prin- 
cesa,  capital,  and  mahogany-shipping  port  of  Palawan,  P.  I.,  know  its  mare  loco,  its 

crazy  tides.  The  waters  of  the  bay  are 
in  a  constant  state  of  rhythmic  vibratory 
motion,  the  period  being  approximately 
one  hour  and  a  quarter,  or  one-tenth  the 
average  period  of  the  semidaily  lunar  tide, 
which  it  almost  equals  in  regularity,  the 
amplitude  varying  from  a  few  hundredths 
of  a  foot  to  three  or  four  feet.  Other  places 
along  the  east,  or  Sulu  Sea,  coast  of  Pala¬ 
wan  show  similar  seiche  movement,  but  it 
is  best  exhibited  between  Bahia  Honda 
(latitude  lo"  N.)  and  Bahia  de  las  Islas 
(latitude  9°  N.),  reaching  its  “acme  of  per¬ 
fection  “  in  Puerto  Princesa.  Simultaneous 
observations  at  ten  stations  in  the  Puerto 
Princesa  bay  show  that  a  somewhat  irregu¬ 
lar  movement  of  small  amplitude  near  the 
entrance  is  transformed  as  the  head  is  ap¬ 
proached  into  a  regular  undulation  of  con¬ 
siderable  magnitude  (Fig.  i).  Seemingly 
it  is  "due  to  the  impression  of  the  rela¬ 
tively  weak,  and  for  most  part  unnoticed,  oscillations  outside  upon  the  body  of 
water  in  Puerto  Princesa,  with  a  frequency  corresponding  approximately  to  its  own 
natural  period  of  oscillation.” 

The  depth  of  the  Sulu  Sea  is  for  the  most  part  itxx)  fathoms  or  more;  off  the 
Palawan  coast,  however,  there  is  a  shoal  area  of  20  fathoms  with  a  break  in  the 
shelf-like  bank  off  Puerto  Princesa.  The  theory'  has  been  advanced  that  the  seiche 
is  set  up  by  strong  currents  in  the  Sulu  Sea  striking  the  edge  of  the  banks  and  forcing 
the  water  surface  to  rise,  thus  disturbing  its  equilibrium.  Mr.  Frank  J.  Haight,  who 
describes  these  "Unusual  Tidal  Movements  in  the  Sulu  Sea"  {^Military  Engineer, 
Vol.  20,  1928,  pp.  471-475),  believes  that  if  meteorological  data  were  available 
the  usual  explanation,  variations  in  atmospheric  pressure,  would  be  forthcoming.  The 
problem,  however,  is  admittedly  complex. 

POLAR  REGIONS 

A  Demographic  Inquiry  into  the  Eskimo  Population.  A  statistical  study,  "  Alcuni 
dati  demografici  sugli  Esquimesi,”  has  been  made  by  Giorgio  Carega  (Metron,  Vol.  7, 
1928,  pp.  52-1 11)  to  determine  the  causes  of  the  decline  of  the  Eskimo  population 


Fic.  1 — Tide  curvet  thowing  timultaneout 
•eiche  movement  obterved  at  ten  ttations  in 
Puerto  Princeta  bay  on  October  23,  igiS. 
(Reproduced  from  Fig.  4  of  Mr.  Haight't  paper 
in  the  Military  Entineer.) 
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after  its  contact  with  Europeans  and  of  its  subsequent  increase  in  Greenland  and, 
during  the  last  twenty  years,  in  Alaska  also.  Most  of  the  article  naturally  deals 
ik-ith  Greenland  statistics,  which  are  much  the  fullest  and  extend  over  the  longest 
term  of  years.  An  examination  of  the  censuses  there  from  1805  to  1915,  of  the  birth 
and  death  statistics,  the  age  classes,  and  the  proportion  of  mixed  bloods  to  pure 
bloods  leads  the  author  to  conclude  that  the  Eskimos  were  declining  in  numbers 
even  before  their  contact  with  Europeans  owing  to  a  physiological  weakness  that 
losered  their  reproductivity  and  shortened  the  average  span  of  life,  making  the 
birth  rate  lower  than  the  death  rate.  Their  increase  during  the  past  seventy-five 
years  he  attributes  partly  to  the  improvement  in  the  social  and  economic  conditions 
brought  about  by  the  Danish  government,  but  mainly  to  the  increasing  admixture 
of  European  blood,  which  he  maintains  introduces  a  strengthening  element  that 
raises  the  birth  rate,  lowers  the  death  rate,  and  increases  longevity.  That  the  birth 
rate  in  South  Greenland  has  always  been  higher  than  in  North  Greenland  he  would 
also  ascribe  to  a  little  foreign  blood  introduced  through  the  absorption  of  the  ancient 
Icelandic  colonists;  and  he  therefore  joins  issue  with  S0ren  Hansen’s  theory  that 
all  the  colonists  who  survived  the  attacks  of  the  Eskimos  perished  through  starva¬ 
tion  or  disease. 

A  brief  analysis  of  the  incomplete  data  from  Labrador  and  Alaska  serves  to  con¬ 
firm  him  in  these  deductions.  It  would  seem  to  the  reviewer,  however,  that  while 
we  might  agree  that  an  admixture  of  white  blood  is  beneficial  to  the  Eskimos,  there 
are  too  many  other  factors  relevant  to  the  inquiry  (e.  g.  the  onslaught  of  European 
diseases  and  the  widespread  disturbances  of  population  before  the  compilation  of 
any  censuses)  which  the  author  has  not  weighed  sufficiently  and  which  render  his 
theories  doubtful.  p  j^nness 


OBITUARY 

Gunnar  Andersson.  Karl  Filip  Gunnar  Andersson,  professor  of  economic  geog¬ 
raphy  in  the  Commercial  Academy  of  Stockholm  and  corresponding  member  of  the 
American  Geographical  Society,  died  on  August  5,  1928,  in  his  sixty-third  year.  For 
a  quarter  of  a  century  Dr.  Andersson  had  acted  as  secretary  of  the  Swedish  Society 
of  .Anthropology  and  Geography:  he  was  editor  of  the  Society’s  magazine,  Vrmr, 
and,  with  Axel  Wallen,  editor  of  the  Geografiska  Annaler.  Full  obituary  notices 
appear  in  Ymer,  Vol.  48,  1928,  pp.  193-201,  and  the  Svensk  Geografisk  Arsbok  for 
1928,  pp.  204-210. 

Dr.  Andersson  early  devoted  himself  to  plant  geography,  engaging  especially  in 
studies  of  the  evolution  of  the  postglacial  vegetation  of  Sweden.  He  prepared  a 
paper  on  "The  Climate  of  Sweden  in  the  Late  Quaternary  Period’’  {SverigesGeologiska 
Vndersoknings  Arsbok,  1909}  for  the  Eleventh  International  Geological  Congress 
meeting  in  Stockholm  in  1909  and  furnished  the  introduction  to  the  volume  put  out 
by  the  Congress  "Die  Ver&nderungen  des  Klimas  seit  dem  Maximum  der  letzten 
Eiszeit”  (1910).  Dr.  Andersson  became  increasingly  interested  in  the  economic 
side  of  geography,  to  which  he  made  some  excellent  contributions  including  "V4rt 
Dagiica  Br6d’’  (3rd  edit.,  1918),  "Australien,  Natur  och  Kultur’’  (1915),  dealing 
with  the  possibilities  of  Australia  as  a  white  man’s  country,  and  the  chapter  on 
"Sweden’s  Natural  Resources  in  Relation  to  Industry’’  in  the  volume  "Industry  in 
Sweden"  (1927). 
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Greenland  and  Its  Physical  Geography 

M.  Vahl,  G.  C.  Amdrup,  L.  Bob6,  and  A.  S.  Jensen,  edits.  Greenland.  Vol.  i, 
The  Discovery  of  Greenland,  Exploration  and  Nature  of  the  Country.  U  and 
575  PP-i  maps,  diagrs.,  ills.,  bibliogr.  Published  by  the  G>mmission  for  the 
Direction  of  the  Geological  and  Geographical  Investigations  in  Greenland 
C.  A.  Reitzel,  Copenhagen;  Oxford  Univ.  Press,  London,  1928.  11x7  inches. 

Denmark,  it  would  seem,  has  discovered  a  new  use  for  colonial  territory.  While 
other  nations  find  in  their  colonies  an  outlet  for  surplus  population  or  a  source  of 
raw  materials  or  a  market  for  home  products,  she  has  found  in  Greenland  a  vast 
laboratory,  preserved  for  herown  people  and  for  properly  accredited  visiting  scientists. 
Norway,  one  might  add,  appears  to  be  following  a  similar  course  in  Svalbard. 

As  a  laboratory  for  the  study  of  various  problems  in  physical  geography  Green¬ 
land  offers  some  exceptional  facilities.  Glaciology  is  the  foremost  problem.  The 
inland  ice,  as  it  was  first  termed  by  Rink,  is  impressive  alike  in  its  enormous  extent- 
estimated  at  some  1,869,000  square  kilometers — and  in  the  infinite  variety  of  glacial 
phenomena  presented  along  its  yooo-to-Sooo-kilometer  circumference.  We  have 
known  of  its  vast  extent  from  the  days  of  the  “King's  Mirror,"  at  the  beginning  of 
the  thirteenth  century;  but  scientific  investigation  began  only  with  A.  E.  Norden- 
ski5ld  in  1870:  in  1886  Peary  began  his  series  of  ice  journeys,  and  Nansen  made  the 
first  crossing  in  1888.  Many  subsequent  crossings  and  penetrations  still  leave  un¬ 
answered  the  fundamental  question:  Is  the  surface  form  of  the  ice  determined  by 
the  contour  of  the  ground,  or  is  the  form  dependent  rather  on  the  physical  prop¬ 
erties  of  ice?  This  has  a  bearing  on  the  question  of  origin;  for,  if  the  former  is  the 
case,  then  altitude  with  its  influence  on  temperature  and  precipitation  is  of  essential 
importance.  Olaf  Kayser,  who  contributes  the  chapter  on  the  inland  ice  in  this 
volume  of  “Greenland,"  concludes  “that  it  is  extremely  probable  that  in  the  main 
it  is  the  properties  of  ice  which  determine  the  broad  features  of  the  surface  form." 
The  arguments  in  favor  of  this  conclusion  include  the  hypsographic  curve  worked  out 
by  Meinardus;  which,  moreover,  is  in  general  agreement  with  the  formula  for  a 
plastic  mass. 

Closely  related  is  the  question  of  the  present  condition  of  the  ice  sheet.  Kayser 
expresses  the  view  that  the  ice  margin  is  now  in  the  main  stationary;  advances  and 
retreats  have  been  observed,  but  no  law  has  yet  been  established.  Drygalski  con¬ 
siders  that  the  ice  is  in  a  state  of  retreat.  One  of  the  arguments  advanced  by  him 
is  the  phenomenon  of  the  cryoconite  holes  occurring  on  the  western  side  of  the  ke 
while  absent  on  the  east.  These  cylindrical  holes  containing  the  gray  powdery 
“cryoconite"  (Nordenskidld)  and  presumably  formed  by  the  heat -absorbing  power 
of  the  dust  are  interpreted  as  indicating  excess  of  wastage  over  supply. 

Other  glaciological  problems  for  which  Greenland  affords  a  classic  held  are  glacier 
structure  and  its  relation  to 'movement — a  field  in  which  one  of  our  own  geologists, 
Chamberlin,  accomplished  some  noteworthy  work.  Then  there  is  the  iceberg.  One- 
tenth  of  the  wastage  of  the  ice  sheet  is  attributed  to  loss  in  this  form.  Kayser  gives 
an  effective  description  of  the  “shooting  out"  of  the  bergs  from  the  fiords  with  the 
spring  release. 

The  existence  of  the  great  mass  of  the  inland  ice,  projecting  far  south  into  the 
region  of  cyclonic  storms  has  a  more  than  local  climatological  influence,  pronounced 
as  this  is.  H.  Petersen,  in  his  chapter  on  climate,  refers  to  Greenland  as  an  “obstacle 
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lying  in  the  way  of  the  Polar  Front,  a  conception  which  seems  to  fit  in  with  the 
actual  wind  conditions. 

Likewise  interesting  is  the  hydrographical  situation  of  the  country — on  its  eastern 
side  is  the  only  broad  channel  of  communication  between  the  Arctic  and  the  warm 
seas.  J.  N.  Nielsen  describes  the  physical  characteristics  of  the  waters  off  the  east, 
south,  and  west  coasts  and  the  fiord  waters,  illustrating  with  cross  sections  showing 
temperature  and  salinity.  He  also  has  a  bathymetric  chart  of  the  waters  south  of 
the  latitude  of  Smith  Sound,  "as  far  as  is  known  the  first  of  its  kind.”  The  tem¬ 
perature  of  the  water  layers  both  of  fiords  and  the  open  sea  is  of  practical  interest 
in  relation  to  the  fisheries  (see  the  chapter  on  fauna  by  A.  S.  Jensen).  An  instance 
in  point  is  the  influence  of  the  high  summer  temperature  of  the  Great  Hellefiske  Bank 
off  Holstensborg,  far  higher  than  that  of  more  southerly  coast  banks,  and  the  move¬ 
ment  of  halibut. 

The  plant  life  of  Greenland,  which  has  long  attracted  attention,  is  described  by 
C.  H.  Ostenfeld  (flora)  and  E.  Warming  (vegetation).  Among  the  problems  of 
origin  discussed  by  the  former  is  the  question  of  survival  during  the  Glacial  Period. 
From  the  distribution  of  species  on  nunataks  and  in  the  high  mountains  it  is  con¬ 
sidered  probable  that  the  hardiest  species  survived  in  the  country  itself  through  the 
maximum  glaciation.  As  regards  the  origin  of  higher  plants  as  a  whole,  of  390  known 
species  74  are  from  Europe,  including  those  brought  by  the  early  Norse  settlers,  and 
316  are  of  American  origin. 

The  situation  of  Greenland  at  the  place  where  the  North  American  continent  most 
nearly  approaches  Europe  has  drawn  it  into  the  discussion  of  possible  land  connec¬ 
tions.  In  support  of  his  hypothesis  Wegener  brought  forward  the  supposed  westerly 
drift  of  Greenland  in  the  last  century.  M.  Vahl,  discussing  the  geographical  situa¬ 
tion  of  Greenland,  states  that  the  inaccuracy  of  the  old  observations  for  longitude 
make  it  impossible  to  use  the  results  with  assurance.  A  permanent  station  for  deter¬ 
mination  of  position  was,  however,  established  east  of  Godthaab  in  1926;  and  results 
from  it  will  soon  be  available. 

The  total  area  of  ice-free  land  is  estimated  at  313,000  square  kilometers,  of  which 
no  large  area  is  now  completely  unknown.  It  is  thus  possible  to  give  some  idea  of 
the  geology  of  Greenland  as  a  whole,  says  O.  B.  Bdggild.  He  describes  the  country 
as  a  horst  of  archean  rocks  with  younger  formations  grouped  around  it,  "distinctly 
related  to  those  of  surrounding  countries.”  Thus  Lauge  Koch  has  traced  the  Cale¬ 
donian  folding  of  northern  Greenland  in  Grinnell  Land;  the  great  basalt  outpourings 
of  the  center  of  the  east  and  west  coasts  are  of  the  same  type  as  those  of  Iceland  and 
the  Faeroes,  with  which  they  are  connected  by  a  submarine  ridge.  Interpretation 
of  the  past  and  present  land  forms,  however,  meets  peculiar  difficulties.  The  narrow 
coast  strip  is  compared  by  K.  Birket-Smith  to  the  "extreme  twigs  of  a  tree,  the 
trunk  and  main  branches  of  which  are  hidden  from  view.  ”  True,  there  is  some  com¬ 
pensation;  and  this  last- mentioned  contributor  (on  the  physiography  of  W'est  Green¬ 
land)  points  to  the  exceptional  opportunity  afforded  by  the  great  extent  of  naked 
rock  for  the  study  of  the  influence  of  jointing.  He  finds  that  jointing  plays  a  notable 
role  in  the  fiord  and  valley  formation  of  the  west  coast  and  believes  that  too  gp^t 
weight  has  been  attributed  by  many  observers  to  faulting  in  this  area.  Lauge  Koch, 
who  writes  on  the  physiography  of  northern  Greenland,  finds  no  faulting  in  the  great 
sedimentary  plain  of  this  region,  but  there  is  pronounced  faulting  in  the  Cape  York 
area  explored  by  him  on  his  last  northern  expedition.  On  the  other  hand,  E.  Stor- 
gaard  says  there  is  hardly  any  doubt  that  the  east  coast  owes  its  peculiar  character  to 
faulting. 

A  setting  for  the  physical  studies  of  which  a  brief  indication  is  given  above  is 
provided  by  preliminary  chapters  on  early  exploration  by  Louis  Bob4,  on  cartography 
by  F.  H  Trap,  and  on  scientific  investigations  by  C.  F.  Wandel.  As  Admiral  Wandel 
points  out,  our  intimate  knowledge  of  Greenland  is  largely  due  to  the  efforts  of  the 
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Commission  for  the  Direction  of  the  Geological  and  Geographical  Investigations  in 
Greenland,  which  began  to  function  in  1877  and  has  published  the  results  of  hs 
work  in  the  well-known  series,  MeddeUiser  otn  Gr^and.  The  present  work  had  iti 
inception  in  the  preparations  for  celebrating  the  two  hundredth  anniversary  of  the 
landing  in  Greenland  of  the  Danish  missionary  Hans  Egede  on  July  3,  1731.  A 
commemorative  work  in  Danish  appeared  under  the  title  of  “GrOnland  i  Tohundred- 
aaret  for  Hans  Egedes  Landing"  (see  review  in  Geogr.  Rev.,  Vol.  12,  1922,  p.  668). 
It  is  a  systematic  account.  The  English  work  has  a  broader  appeal.  It  is  to  com¬ 
prise  three  volumes;  Volume  2  will  deal  with  the  past  and  present  population,  and 
Volume  3  with  the  colonization  of  Greenland  and  its  history. 

A  final  word  regarding  Volume  i  must  have  reference  to  the  excellence  of  its  illus¬ 
trations,  maps,  and  photographs.  The  three-and-a-half  million  inhabitants  of 
Denmark  may  well  take  pride  in  their  government’s  encouragement  of  scientiSc 
study. 

Greenland  at  Work  and  Play 

Sophie  Petersen.  Grpnland:  I  hverdag  og  fest  186  pp.;  maps,  ills.,  bibliogr. 
C.  A.  Keitzels  Forlag,  Copenhagen,  1928.  10  x  7  inches. 

Lector  Petersen  has  traveled  in  Greenland  and  studied  it;  she  has  written  text¬ 
books  which  are  translated  into  the  Eskimo  language  for  use  in  the  Greenland  schook. 
She  is  a  geographer  and  has  a  wide  knowledge  of  the  country  in  all  its  various  as¬ 
pects.  Above  all  she  is  human  and  gives  a  most  sympathetic  description  of  the  Green¬ 
land  Eskimo,  telling  us  of  the  history,  culture,  and  life  of  this  small  branch  of  the 
human  race.  Her  style  is  easy  and  direct;  in  the  chapters  where  she  describes  her 
travels  we  feel  as  if  we  were  with  her  and  shared  her  interest  and  joy  in  what  she 
sees. 

Anyone  who  wants  to  know  something  about  Greenland  and  who  understands 
the  Danish  language  should  read  this  book,  which  gives  an  amazing  amount  of 
accurate  information  although  written  in  a  semi-popular  form.  It  is  nowhere  dull 
and  is  profusely  illustrated  with  a  selection  of  beautiful  photographs  which  speak 
a  language  that  everybody  can  understand. 

Miss  Petersen  concludes  by  saying:  "Greenland  is  the  land  of  the  Eskimos;  but 
in  the  two  hundred  years  which  have  passed  since  Hans  Egede  landed  Denmark 
has  not  only  explored  the  country  but  also  colonized  and  Christianized  it.  Mis¬ 
takes  may  have  been  made  from  time  to  time,  but  the  welfare  of  the  native  popula¬ 
tion  has  always  been  kept  in  view.  Under  a  protective  monopoly  the  Eskimos  have 
been  hitherto  successfully  sheltered  against  the  dangers  which  have  made  havoc, 
for  instance,  among  their  kinsmen  in  Labrador.  Denmark,  therefore,  more  than 
any  other  nation,  has  acquired  the  right  to  help  the  people  of  Greenland  also  in  the 
future,  to  saf^uard  its  interests,  and  to  educate  it  towards  independence.  ” 

The  book  ends  with  a  beautiful  little  poem  by  Professor  William  Thalbitzer,  the 
distinguished  authority  on  the  Eskimo  language  and  culture. 

William  Hovgaard 

Adaptation  versus  Assimilation  in  Africa 

R.  L.  Buell.  The  Native  Problem  in  Africa.  Vol.  i,  xiii  and  1045  pp.;  maps. 
Vol.  2,  X  and  iioi  pp.;  maps,  bibliogr.,  index.  (Bureau  of  International  Re¬ 
search,  Harvard  University  and  Radcliffe  College.)  The  Macmillan  Co.,  New 
York,  1928.  $15.00.  9H  *  inches. 

Mr.  Buell  is  an  out-and-out  opponent  of  the  theory  of  assimilation,  which  was  the 
dominating  creed  of  liberal  opinion  during  the  nineteenth  century.  The  result  of 
its  application  in  Africa  may  be  studied  in  the  four  "Communes  de  plein  exercice 
in  Senegal  and  in  the  position  that  has  arisen  in  the  Union  of  South  Africa  out  of 
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*  the  grant  of  the  franchise,  more  than  seventy  years  ago,  to  the  natives  of  Cape 

!  Colony  on  the  same  terms  as  to  Europeans.  He  regards  both  as  unsatisfactory. 
But  the  circumstances  are  different.  Senegal  was  not,  like  the  Cape,  a  colony  of 
white  settlement,  and  the  grant  of  the  franchise  to  the  natives,  without  requiring 
them  to  know  French  or  to  conform  to  French  law  was  not,  as  Mr.  Buell  points  out, 
in  conformity  with  the  philosophy  of  assimilation. 

At  the  Cape  a  large  and  growing  white  population  found  itself  in  contact  with  a 
recently  emancipated  colored  population  and  also  in  contact  with  the  Bantu  tribes 
beyond  the  Fish  River.  The  obviously  just  way  of  dealing  with  this  situation  ap¬ 
peared  to  be  that  which  was  embodied  in  Rhodes’s  famous  dictum  "equal  rights  for 
all  civilized  men  south  of  the  Zambezi.”  Twenty  years  ago  it  would  probably  have 
been  impossible  to  find  any  liberal  prepared  to  oppose  this  principle,  and  one  of 
the  most  remarkable  facts  in  the  present  situation  is  that  liberals  like  Mr.  Buell 
are  now  so  united  in  its  condemnation.  The  reason  for  this  is  that  the  leaven  of 
Western  culture  works  through  individuals  and  not  through  social  organizations. 
It  has  been  impossible  to  endow  an  African  tribe  as  a  whole  with  all  that  European 
civilization  connotes.  Sechele’s  lament,  after  he  had  been  converted  by  Livingstone, 
still  remains  true,  "In  former  times,  when  a  chief  was  fond  of  hunting,  all  his  people 
got  dogs  and  became  fond  of  hunting  too.  If  he  was  fond  of  dancing  or  music,  all 
showed  a  liking  to  these  amusements  too.  If  the  chief  loved  beer  they  all  rejoiced 
in  strong  drink.  But  in  this  case  it  is  different.  I  love  the  word  of  God,  and  not  one 
of  my  brethren  will  join  me.  ”  WTiat  happens  when  a  tribe  comes  into  contact  with 
European  culture  is  that  some  individuals  assimilate  the  new  ideas  more  rapidly 
than  others  and  thereupon  tend  to  break  away  from  their  old  tribal  connections, 
which  become  irksome  to  them.  The  resulting  break-up  of  native  social  organiza¬ 
tions  before  an  adequate  substitute  for  them  has  been  evolved  has  led  to  a  strong 
liberal  reaction  against  the  theory  of  assimilation  which  encouraged  it  and  to  the 
adoption  of  the  opinion  that  the  first  consideration  must  be  the  preservation  and 
the  reint^ration,  where  necessary,  of  tribal  institutions. 

Mr.  Buell  whole-heartedly  joins  in  this  movement.  His  book  is  a  comprehensive 
plea  for  it  more  than  a  discussion  of  :he  native  problem  as  a  whole.  He  takes  it  as 
his  standard  for  judging  all  European  action  and  claims  that  it  alone  can  fulfill  the 
requirements  of  the  mandates.  The  system  of  indirect  rule  adopted  in  British  West 
Africa  has  his  approval,  for  it  has  this  object  in  view.  The  same  system  is  now  being 
introduced  into  Tanganyika,  whose  governor  has  defined  it  in  the  following  terms, 
which  are  quoted  by  Mr.  Buell:  "At  this  stage  it  is  far  more  important  that  we 
should  as  far  as  possible  build  up  the  authority  of  the  chiefs  in  order  that  the  people 
of  this  country  should  take  a  proper  place  in  the  political  future  of  Tanganyika 
than  that  we  should  seek  a  standard  of  excellence  in  the  native  which  in  the  circum¬ 
stances  it  is  quite  unreasonable  to  expect  that  we  should  find.  ” 

This  policy  is  naturally  more  easily  applied  in  those  parts  of  Africa  which  are 
unsuited  to  white  settlement,  for  in  them  only  one  standard  of  progress,  the  native, 
need  be  considered.  Even  here,  however,  interference  by  the  European  government 
is  often  necessary.  Mr.  Buell  recognizes  the  controverey  over  the  Forest  Ordinance 
in  the  Gold  Coast  as  a  case  in  point.  Attempts  to  enforce  the  provisions  embodied 
in  this  ordinance  through  the  chiefs,  that  is  to  say  by  indirect  means,  having  failed, 
the  go\emment  was  obliged  to  pass  legislation,  doing  so  directly  over  their  heads. 
This  is  the  dilemma  that  faces  every  African  administrator.  When  should  he  inter¬ 
fere?  When  should  he  abstain?  The  assimilationists  were  for  continual  interference. 
The  new  school  of  abstentionists  is  for  limiting  it.  But  it  is  unavoidable  in  both 
cases,  and  every  time  it  is  applied  it  weakens  the  authority  of  the  chiefs. 

The  problem  is  infinitely  more  acute  in  those  parts  of  Africa  where  white  settle¬ 
ment  is  already  a  fact.  There  the  native  is  pitted  not  against  his  own  standard  but 
against  that  of  the  whites,  which  is  higher.  Is  this  to  his  disadvantage?  Mr.  Buell 
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we  think  too  readily  assumes  that  it  is.  He  declares,  for  example,  that  the  Cape 
franchise  “has  not  been  of  material  importance  to  the  Cape  native  and  coloi^ 
people.”  The  natives,  however,  do  not  think  so,  for  throughout  the  Union  they  are 
united  in  their  demand  that  these  particular  franchise  rights  should  be  left  to  them 
undisturbed,  and  in  their  resistance  to  General  Hertzog’s  proposal  to  substitute 
in  their  place  a  form  of  communal  franchise  spread  over  the  whole  Union.  Buell 
regards  the  labor  which  the  natives  perform  for  the  whites,  or  “European  indus¬ 
trialism”  as  he  calls  it,  as  the  principal  cause  of  tribal  disintegration.  No  one  can 
deny  the  element  of  truth  in  this  assertion.  But  it  is  not  the  whole  truth.  Other 
influences  are  equally  potent.  Among  them  is  the  one  we  have  already  noticed — the 
individualism  which  is  one  of  the  outcomes  of  modem  progress  and  with  which 
tribal  institutions  are  hardly  compatible. 

May  the  future  not  prove  that  those  who  are  now  brought  into  direct  contact  with 
European  influence,  as  represented  by  white  settlement,  will  be  better  adjusted  to 
it  than  those  who  lead  a  more  sheltered  and  sequestered  existence?  He  would  be  a 
bold  man  who  would  be  dogmatic  in  framing  a  prophetic  reply  to  this  question. 
The  development  of  the  negroes  in  the  United  States  since  emancipation  is  some 
indication  of  what  the  African  is  capable  of.  Can  his  brothers  in  Liberia  show  any¬ 
thing  equal  to  it?  However,  these  are  matters  of  opinion  of  which  the  future  alone 
can  judge.  Africa  is  bound  to  receive  an  ever  increasing  amount  of  public  attention. 
Its  problems  are  among  the  most  baffling  that  the  world  can  produce.  They  must 
be  studied  from  every  point  of  view,  and  Mr.  Buell  has  laid  us  all  under  a  great 
obligation  by  collecting  together  such  a  vast  mass  of  material  all  of  which  is  essential 

to  a  proper  understanding  of  them.  ,,  ,  . 

H.  A.  Wyndham 

The  Atlas  of  Egypt 

Atlas  of  Egypt:  A  Series  of  Maps  and  Diagrams  With  A  DescriptiYe  Text  Illus¬ 
trating  the  Orography,  Geology,  Meteorology,  and  Economic  Conditions. 
Presented  to  the  International  Geographical  Congress  at  Cambridge  1928  by 
Command  of  His  Majesty  King  Fouad  I.  ii  pp.  of  text;  31  pis.  Survey  of 
Egypt,  Giza,  1928.  28  x  33^  inches. 

This  atlas,  compiled,  drawn,  and  printed  in  Egypt  as  that  country's  contribution 
to  the  International  Geographical  Congress  in  Cambridge  last  year,  is  a  delightful 
piece  of  workmanship.  To  H.  Sirry  Bey,  Surveyor-General  of  Egypt,  who  was  in 
charge  since  1927,  and  to  all  the  others  who  had  a  part  in  it  the  greatest  credit  is  due. 

The  general  and  orographical  maps  by  Dr.  John  Ball  reflect  the  vastly  increased 
knowledge  of  the  desert  gained  in  the  last  fifteen  years,  largely  by  the  use  of  motor 
mechanical  transport.  The  general  map  (scale  l : 2,000,000)  does  not  show  the  old 
camel  routes  but  only  the  tracks  along  which  more  or  less  regular  motor  communica¬ 
tions  are  maintained  and  the  routes  of  the  chief  recent  exploratory  expeditions  by 
motor  car.  The  latter  include  the  important  series  executed  from  1923  to  1926  by 
Prince  Kemal  el- Din  Hussein  (compare  reports  on  these  expeditions  in  Bull.  I’ Inst. 
d'£,gypte,  Vol.  7,  1924-1925,  pp.  53-61,  and  Comptes  Rendus  de  VAcad.  des  Set. 
{de  Paris],  Vol.  183,  1926,  p.  935,  La  Giographie,  Vol.  5,  1928,  pp.  171-183). 

Perhaps  the  two  most  striking  of  the  new  features  shown  on  the  map  are  the  Cicbel 
Owenat  massif  made  known  by  Hassanein  Bey  in  1923  and  the  Qattara  Depression, 
137  meters  below  sea  level  at  its  lowest  point,  whose  existence  was  only  proved  in 
1926  although  it  lies  so  near  the  Mediterranean  (compare  the  article  by  Sirry  Bey 
elsewhere  in  this  Review).  The  orographic  map  (l :  1,000,000),  while  generally  follow¬ 
ing  the  millionth  scheme,  departs  from  it  in  one  notable  respect.  The  all-important 
distinction  in  Egypt  is  between  desert  and  arable  land;  hence  green  is  reser\’ed  for 
the  arable  land,  all  the  desert  land  above  sea  level  being  in  brown  tints,  that  below 
sea  level  in  gray.  The  geological  maps,  by  W.  F.  Hume  and  his  successor  in  the 
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Geological  Survey,  O.  H.  Little,  show  only  a  relatively  small  area  on  the  west  left 
blank:  specially  striking  is  the  detail  mapping  in  the  Sinai  Peninsula.  The  meteor¬ 
ological  section,  by  L.  J.  Sutton,  maps  the  usual  meteorological  elements  for  an  area 
as  far  south  as  the  Central  African  lakes.  A  novel  feature  is  the  introduction  of  six 
maps  of  recognized  weather  types.  Diagrams  of  relative  humidity  show  that  in  the 
northern  Sudan  in  April-May  humidity  is  practically  zero. 

The  population-density  map  (i:500,(xx>)  is  extraordinarily  effective.  The 
desert  is  in  pale  buff;  inhabited  Egypt  in  seven  tints  of  gray-blue,  showing  population 
gradations  of  from  less  than  loo  (by  isarithmal  lines,  to  use  the  term  proposed  in 
Eckert’s  "  Kartenwissenschaft, "  Vol.  2,  p.  189)  per  square  kilometer  to  over  1000 
per  square  kilometer.  The  population-density  map  exhibits  close  agreement  with 
that  of  value  of  agricultural  raw  material.  According  to  Mr.  J.  I.  Craig,  Controller- 
General  of  the  Census,  who  furnishes  the  letter  press  for  the  economic  maps  and 
diagrams  (compiled  by  Mr.  F.  S.  Richards),  an  increase  of  £2  Egyptian  a  year  in 
the  annual  value  of  crops  for  a  given  area  roughly  corresponds  with  an  increase  of 
I  inhabitant  on  the  same  area.  There  is  a  general  economic  map  and  a  map  of  the 
density  of  cotton  cultivation,  in  which  it  appears  that  the  maximum  area  devoted 
to  cotton  is  in  the  middle  delta.  Diagrams  of  crop  areas  and  cultivated  land  bring 
out  graphically  the  fact  that  considerable  parts  are  cropped  twice  a  year. 


An  Atlas  of  Estonian  Agriculture 

EestlpoUiunajandas:  Statistilme  album  (Agriculture  enEstonie:  Album  statistique). 
1 12  pp.;  maps,  diagrs.,  ills.  Bureau  Central  de  Statistique  de  I’Eistonie,  Tallinn, 
1928.  14)^  X  10)^  inches. 

Whenever  delightful  publications  of  this  type  emanate  from  such  small  countries 
as  Estonia,  only  three-sevenths  the  area  of  Ohio  and  having  but  one-sixth  of  its 
population,  one’s  admiration  for  that  country  is  profoundly  stirred.  True,  Estonia 
is  a  nation,  while  Ohio  and  other  states  are  but  parts  of  a  nation;  but  equally  true 
is  the  fact  that  the  wealth  of  our  states  should  enable  them  not  only  to  provide  atlases 
of  their  respective  areas  but  to  provide  atlases  of  merit. 

The  Estonian  volume,  printed  in  both  the  national  language  and  in  French,  in¬ 
corporates  an  idea  rarely  found  in  technical  atlases,  namely  photographs  illustrative, 
in  part,  of  the  subject  matter  treated  in  the  maps  and  charts.  Much  interest  is 
thereby  added  to  the  publication.  The  text  likewise  in  close  proximity  to  the  maps 
illuminates  the  atlas  and  aids  the  reader  in  his  interpretations.  This  volume  is  the 
third  and  last  in  a  series  descriptive  of  the  life  of  Estonia,  the  first  dealing  with 
territory  and  population,  the  second  with  economy. 

Every  aspect  of  the  country’s  agriculture  is  presented  in  minute  detail,  including 
such  phases  as  the  commerce  of  agricultural  commodities  (including  forest  products), 
the  status  of  agricultural  workers,  landownership,  and  educational  progress. 

The  choice  of  colors  throughout  reflects  something  of  the  colors  in  favor  among  the 
people.  They  reveal  numerous  striking  contrasts,  some  harmonious  and  others 
not  so  but  on  the  whole  pleasing.  Bar  charts,  pie  diagrams,  curves,  block-shaded 
maps,  picture  diagrams,  and  other  devices  are  utilized  effectively  to  show  a  vast 
array  of  data.  There  are  so  many  facts  of  interest  that  to  attempt  even  a  few  cita¬ 
tions  would  hardly  do  justice  to  the  volume.  Estonians  may  rightly  take  pride 
in  an  instructive  atlas  well  done.  ^leef 


Agriculture  in  Finland 

E  Cajander.  Geographische  iibersicht  des  Landbaus  in  Finnland.  92  pp.;  maiM, 
diagr.,  bibliogr.  Fermia,  Vol.  47,  1927,  No.  14.  Helsingfors. 

In  a  country  where  the  major  part  of  the  population  is  engaged  in  agricultural 
pursuits  a  detailed  study  of  agricultural  limitations  acquires  significance.  Cajander 
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has  devoted  a  number  of  years  to  a  careful  investigation  of  crop  distribution  in  Fin¬ 
land  and  in  this  publication  presents  maps  and  charts  delineating  his  findings  and 
interpreting  them  in  a  clear-cut  discussion.  It  is  the  more  interesting  because  of 
its  intensive  treatment  of  a  small  area  in  which  virtually  every  stage  of  agriculture 
from  primitive  to  modem  is  represented  and  in  which  climatic  cross  sections  reveal 
a  range  from  intermediate  to  arctic  and  from  modified  marine  to  continental. 

Among  the  maps  particularly  worth  noting  is  one  representing  the  dates  of  the 
beginning  of  spring  cultivation  and  the  ending  of  fall  cultivation,  followed  by  an¬ 
other  indicating  the  total  number  of  days  in  the  cultivation  season.  These  maps 
are  in  contrast  with  the  traditional  length-of-growing-season  maps  to  which  geog¬ 
raphers  have  long  been  accustomed.  In  his  interpretation  Cajander  sets  the  date 
for  spring  as  the  time  when  the  average  daily  temperature  reaches  5"  C.  and  the  fall 
date  when  the  temperature  of  o*  C.  is  reached.  He  remarks,  however,  that  these 
dates  may  be  offset  by  rains  which  might  retard  the  beginning  of  spring  cultivation 
and  move  forward  the  fall  date,  in  some  years  affecting  both  dates  and  in  other 
years  only  one.  On  the  whole,  however,  the  cultivation  season  thus  noted  is  usually 
longer  than  the  growing  season.  The  spring  date  of  the  working  season  varies  as 
one  might  anticipate  between  southern  and  northern  Finland. 

Another  map  differing  from  the  usual  reveals  a  "VVeideperiode,"  that  is  a  season 
during  which  cattle  may  pasture  in  the  meadows  without  adversely  affecting  their 
milk  production  and  without  injury  to  their  health.  The  beginning  of  this  period 
is  set  at  the  time  when  the  daily  average  temperature  reaches  8®  C.  and  ends  in  the 
fall  when  it  reaches  an  average  of  5®  C.  Attention  is  directed  to  a  distinction  be¬ 
tween  this  period  and  that  of  the  meadow  or  grass  period  itself,  the  latter  being  longer 
than  the  former. 

Climatic  crop  zones  are  established  on  the  basis  of  the  climatic  characteristics  of 
respective  regions  and  the  dominance  of  certain  crops.  Another  agricultural  divi¬ 
sion  of  the  country  is  viewed  from  a  regional  standpoint  based  largely  upon  a  combi¬ 
nation  of  topography,  soils,  and  character  of  crops.  The  country  has  been  divided 
into  twelve  regions,  admittedly  not  all  perfect  units  but  nevertheless  offering  in 
general  a  convenient  treatment  in  the  light  of  present  development.  A  r^um^  of 
this  regional  discussion  also  appears  in  Erde  und  Wirtschaft,  Vol.  2,  1928,  pp.  45-64 

A  full  bibliography  gives  opportunity  for  further  study  of  the  agricultural 
situation.  Eugenb  Van  Cleef 


A  Geography  of  Wisconsin  Agriculture 

W.  H.  Ebling.  Wiscoasin  Agriculture:  A  Statistical  Atlas,  1926-1927.  102  pp.; 
maps,  diagrs.,  ills.,  index.  U.  S.  Dept,  of  Agric.  and  Wis.  Dept,  of  Agric.  Crop 
Reporting  Service  Bull.  go.  Madison,  1928.  ll  x  8)4  inches. 

This  so-called  statistical  atlas  might  well  have  borne  the  title  “A  Geography  of 
Wisconsin  Agriculture.”  It  includes  twenty-odd  dot  maps  and  smaller  but  nwre 
numerous  cartograms  of  the  kind  ordinarily  used  to  show  distributional  phenomena. 
On  the  former  the  dots  are  localized  by  township  from  data  supplied  by  local  crop 
reporters  who  communicate  their  observations  and  estimates  regularly  to  the 
Wisconsin  Crop  and  Livestock  Reporting  Service.  There  are  certain  to  be  inac¬ 
curacies  in  data  accumulated  in  this  manner,  but  this  is  also  true  of  the  census  re¬ 
turns.  In  the  cartograms  the  disks  (solid  circles),  which  are  localized  by  counties, 
give  a  less  accurate  picture  of  distribution,  but  the  geographic  sectionalism  is  obvious. 

The  scheme  generally  followed  is  a  dot  map  showing  the  distribution  and  the 
acreage  of  a  single  crop  such  as  com.  A  circle  diagram  gives  the  world  situation  in 
com  for  the  year  1926,  and  a  cartogram  of  the  United  States  gives  the  com  acreage 
by  states.  These  three  graphic  devices  and  the  comparative  statistical  tables  are 
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accompanied  by  a  brief  text  explaining  and  interpreting  the  data  and  graphs.  To 
these  are  added  two  or  three  maps  for  critical  times  in  the  past,  thus  picturing  the 
htstor>’  of  agricultural  development.  In  this  manner  all  of  the  important  crops 
and  animal  industries  are  treated  briefly.  A  series  of  bar  diagrams  shows  the  changes 
in  the  acreage  of  the  principal  crops  from  year  to  year. 

Of  social  interest  are  the  cartograms  showing  the  percentage  of  farm  homes  having 
daily  newspapers,  telephones,  radio  sets,  automobiles,  motor  trucks,  milking  machines, 
running  water  in  kitchen  or  in  the  bam,  bathtubs,  pianos,  children  taking  music 
lessons,  and  similar  items  indicating  rural  standards.  It  is  interesting  that  there 
is  considerable  discrepancy  in  the  figures  on  running  water  in  the  kitchen  and  in  the 
bam.  For  example,  50  per  cent  of  the  farms  of  Fond  du  Lac  County  have  running 
water  in  the  bam,  but  only  16  per  cent  have  it  in  the  kitchen.  In  Vernon  County, 
however,  the  figures  are  17  and  22  per  cent  respectively.  In  Rusk  County  only 
one  per  cent  of  the  farm  homes  have  bathtubs,  but  in  Sheboygan  County  the  pro¬ 
portion  is  20  per  cent.  In  general,  the  southern  or  southeastern  portion  of  the 
state  shows  up  more  favorably  than  the  “pioneer  belt”  of  northern  Wisconsin. 

Guy-Harold  Smith 


Soil  Maps  of  the  World  and  Its  Parts 

Paul  Krische.  Bodenkarten  und  andere  kartographische  Darstellungen  der 
Faktoren  der  landwirtschaftlichen  Produktion  verschiedener  Linder,  iii  pp.; 
maps,  diagrs.,  ill.  Paul  Parey,  Berlin,  1928.  24  Rm.  13  x  9  inches. 

The  struggle  to  produce  food  products  during  the  war,  the  existing  agricultural 
depression,  the  rapid  development  of  the  new  science  of  pedology,  and  the  awakened 
interest  in  supplies  of  natural  resources,  a  logical  development  of  intensive  industrial¬ 
ization  throughout  the  world,  have  all  contributed  their  part  to  an  awakened  interest 
in  the  soil  as  a  natural  body  worthy  of  study  in  and  for  itself  and  as  the  rtx>st  im¬ 
portant  natural  resource  any  nation  can  have.  Interest  in  the  distribution  and 
characteristics  of  soils  throughout  the  world  has  recently  become  very  great. 

Dr.  Paul  Krische,  editor  of  "  Die  Emahrung  der  Pflanze,  ’’  an  illustrated  bimonthly 
journal  published  by  the  German  Kalisyndikat,  has  performed  an  important  ser¬ 
vice  to  pedologists,  students  of  agriculture,  economists,  and  teachers  in  bringing 
together  in  one  publication  the  existing  cartographic  data  on  the  soils  of  the  world. 
In  addition  to  this  he  has  included  a  great  deal  of  information  on  the  other  factors 
of  agricultural  production  such  for  example  as  climate,  along  with  agricultural 
production  data  expressed  in  graphic  as  well  as  cartographic  form,  such  as  acreage 
of  land  in  agricultural  use,  total  yield,  total  production  by  countries,  production 
and  relative  yield  of  the  main  agricultural  crops  by  countries. 

The  first  and  last  maps  are  soil  maps  of  the  world,  the  first  being  the  old  map  by 
Glinka  published  more  than  a  decade  ago,  and  the  last,  the  new  map  by  Prassolov, 
published  in  1927.  The  first  is  followed  by  probably  the  most  striking  map  in  the 
collection  showing  the  proportional  area  of  each  of  the  subdivisions  of  the  world 
now  in  agricultural  use  as  well  as  the  area  used  in  the  production  of  what  Krische 
calls  the  main  agricultural  crops,  wheat,  rye,  oats,  barley,  maize,  rice,  potatoes, 
and  sugar  plants. 

The  charts  and  maps  are  accompanied  by  a  text  in  which  the  general  features  of 
the  great  soil  groups  are  described,  including  the  important  features  of  their  profile 
and  a  discussion  of  their  relation  to  the  geographic  environment. 

The  third  section,  including  the  main  part  of  the  work,  covers  soil  maps  and 
cartographs  and  the  presentation  of  other  features  of  agricultural  production  of 
various  countries.  Charts  are  introduced  which  bring  out  strikingly  the  contrast 
between  the  “Agricultural  Great  Powers,”  the  “Middle  Powers,"  and  the  rest,  in 
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acreages,  total  production,  and  yield  per  unit  area.  This  is  followed  by  the  soil  map* 
proper  with  rather  full  discussion  of  their  features. 

One  fact  stands  out  very  clearly  on  an  examination  of  the  work.  Very  few  of  the 
soil  maps  meet  the  requirements  of  pedology  in  its  existing  stage  of  development. 
Too  many  of  them  are  mere  texture  maps  showing  light,  medium,  and  heavy  niU. 
These  are  important  in  agricultural  practice  undoubtedly,  but  they  do  not  con¬ 
stitute  the  most  important  soil  facts,  even  considering  the  latter  from  the  agri¬ 
cultural  rather  than  the  scientific  point  of  view.  Soil  science  is  of  such  recent  devdop- 
ment  that  it  has  not  yet  expressed  itself  in  the  form  of  good  maps.  Krische  has 
done  important  service  in  showing  that  the  existing  soil  maps,  while  important 
from  many  points  of  view,  constitute  merely  a  beginning  of  what  a  complete  carto¬ 
graphic  representation  of  the  soils  of  the  world  demands.  ^  r- 

C.  F.  Marbut 


The  Seaports  of  Texas 

Max  Hanneuann.  Die  Seehifen  von  Texas,  ihre  geographischen  Grundlagen, 
ihre  Entwicklung  und  Bedeutung,  Frankfurter  Geotraphiscke  Hefte,  1928,  No.  i, 
Frankfurt  am  Main,  1928. 

Texans  may  well  be  surprised  to  learn  that  "Texas  even  now  is  often  regarded 
as  a  backward  country,  which,  to  be  sure,  produces  cotton  but  whose  significance 
in  world  trade  is  not  particularly  great.  .  .  .  "  And  yet  Dr.  Hannemann  cites 

statistics  showing  that  14.1  per  cent  of  the  export  trade  of  the  United  States,  by  value, 
in  1924  and  i-2  per  cent  of  the  international  trade  of  the  world  in  1924  passed  through 
the  harbors  of  Texas. 

In  this  volume,  clearly  arranged  and  containing  much  useful  information,  we  see 
the  p>orts  of  Texas  through  the  eyes  of  a  European  scholar  who  spent  fourteen  months 
on  the  ground  in  1924-1925.  The  first  part  gives  a  general  description  of  the  phy»- 
ography  and  climate,  as  well  as  of  historic  and  economic  conditions  as  a  background 
for  a  detailed  description  of  the  individual  seaports  which  follows.  The  author 
devotes  his  attention  more  particularly  to  the  eastern  portion  of  Texas.  The  growth 
of  the  ports  has  been  governed  essentially  by  the  economic  development  of  this 
region,  he  holds.  "The  number  and  the  bulk"  of  the  products  of  states  other  than 
Texas  exported  from  the  Texan  harbors  are  so  limited  that  these  ports  "would  not 
suffer  any  serious  injury  if  the  shipment  through  them  of  goods  from  outside  of  Texas 
were  to  cease. "  On  these  grounds  Dr.  Hannemann  feels  warranted  in  confining  his 
view  to  Texas.  Another  reason  for  doing  so  was  the  difficulty  encountered  in  estab¬ 
lishing  definite  boundaries  of  the  hinterland  tributary  to  the  Texan  harbors.  "To 
mark  off  such  limits,"  Hannemann  complains,  "  would  require  long-protracted  studies 
of  the  details  of  North  American  trade  statistics  not  available  to  me."  If  such  studies 
had  been  made,  the  American  reader  would  not,  perhaps,  experience  an  uncomforta¬ 
ble  feeling  that  the  author  has  occasionally  forgotten  that  Texas  is  part  of  the 
United  States. 

Dr.  Hannemann  points  out  that  until  about  1900  little  work  had  been  done  toward 
the  improvement  of  the  Texan  harbors.  Galveston,  on  its  barrier  beach,  exposed  to 
wind-blown  floods  during  tropical  hurricanes,  "was  the  only  harbor  of  any  great 
significance. "  During  the  last  three  decades  the  exploitation  of  the  oil  fields  of 
Texas  has  been  accompanied  by  phenomenal  economic  growth  and  a  movement  of 
the  centers  of  shipping  to  such  river  ports  as  Houston,  which  has  now  outstripped 
Galveston  in  maritime  commerce.  Freight  rates  from  the  interior  to  the  river  ports 
are  not  as  high  as  to  Galveston,  and  the  river  ports  are  less  exposed  to  floods.  Ex¬ 
tensive  artificial  improvements,  however,  have  been  necessary:  the  deepening  of 
channels,  the  digging  of  canals,  and  the  construction  of  docks  and  other  terminal 
facilities. 
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Cotton  cultivation  in  the  British  Empire  through  its  effect  on  the  European  market 
for  Texas  cotton,  the  exhaustion  of  the  timber  lands  in  Texas,  and  the  inevitable 
ultimate  cessation  of  petroleum  exports  “whether  the  result  of  the  depletion  of  the 
oil  sells  or  of  competition  with  artificial  substitutes" — these  circumstances  make 
it  probable  that  the  Texan  harbors  are  approaching  a  climax  in  their  growth.  On 
the  other  hand.  Dr.  Hannemann  is  confident  that  the  continued  commercial  pros¬ 
perity  of  the  coastal  belt  of  Texas  as  a  whole,  if  not  of  every  individual  harbor,  is 
assured,  since  this  belt  is  destined  to  serve  as  the  seaward  outlet  not  merely  of  Texas 
“but  of  a  large  and  as  yet  little-developed  r^ion  in  the  interior  of  the  continent." 

Problems  of  the  Great  Lakes 


R.  E.  Horton  and  C.  E.  Grunsky.  Hydrology  of  the  Great  Lakes,  xvii  and  433 
pp.;  maps,  diagrs.,  index.  (Kept.  Engineering  Board  of  Review  of  the  Sanitary 
District  of  Chicago  on  the  Lake  Lowering  Controversy  and  a  Program  of  Reme¬ 
dial  Measures,  Part  Ill,  Appendix  II.)  Sanitary  District  of  Chicago,  1937. 


Readers  of  Mr.  Philip  W.  Henry’s  F>aper  on  "The  Great  Lakes-St.  Lawrence 
Waterway"  in  the  April,  1937,  number  of  the  Geographical  Review  (Vol.  17,  pp.  358- 
277)  will  be  interested  in  this  volume,  presenting  in  detail  data  upon  which  the  re¬ 
sults  discussed  in  that  article  are  based.  It  is  one  of  the  series  of  reports  inspired 
by  the  suit  of  six  northern  states  asking  in  view  of  the  lowering  of  the  Great  Lakes 
water  level  for  an  injunction  against  the  city  of  Chicago  for  the  withdrawal  annually 
from  Lake  Michigan  of  8500  cubic  feet  per  second  of  water.  This  diversion  reversed 
the  flow  of  the  Chicago  River,  opened  a  navigable  waterway  to  the  Mississippi  River, 
yielded  a  solution  to  the  city’s  sewerage  problem,  and  furnished  a  modicum  of  water 
power — altogether  benefits  of  great  value  but  benefits  which  cause  losses  and  nui¬ 
sances  to  others. 

The  report  analyzes  the  various  causes’ of  lake-level  lowrering  and  estimates  the 
part  each  has  played  in  the  result.  The  tilting  of  the  land  surface  which  has  been 
operativ'e  since  glacial  times  may  be  neglected  as  a  factor.  Deforestation  has  had 
a  different  effect  in  the  different  lakes,  but  for  the  Michigan-Huron  surface  it  is 
found  that  the  cutting  of  timber  has  been  beneficial  to  the  water  level.  The  depres¬ 
sion  of  four  feet  in  the  Michigan  level  on  the  basis  of  the  level  of  1885  is  assigned 
thus — diversion  of  waters  is  responsible  for  6  inches,  channel  improvement  for 
8  inches,  and  deficient  rainfall  for  36  inches.  In  the  face  of  this  loss,  compensating 
works  and  regulating  works  are  necessary  to  raise  the  level  as  much  as  possible 
even  though  there  can  be  no  compensation  for  the  deficient  rainfall.  For  this  reason 
the  courts  decided  to  withhold  from  Chicago  the  water  which  the  city  has  been  using 
for  sewerage  wash. 

This  report  is  an  interesting  and  usable  presentation,  giving  easy  access  by  index 
to  the  more  elaborate  arguments  and  the  tabulated  data  and  well  illustrated  by 
maps  and  graphs.  It  might  well  serve  as  a  type  for  reports  carrying  of  necessity  a 

large  array  of  statistics.  ^  « 

Robert  M.  Brown 


Dr.  Nansen  on  Some  Geophysical  Problems 

Fridtjof  Nansen.  The  Earth’s  Crust,  Its  Surface-Forms,  and  Isostatic  Adjust¬ 
ment  131  pp.;  diagrs.,  ills.,  bibliogr.  Avhandlinger  utgiU  av  del  Norske  Viden- 
skaps-Akademi  i  Oslo:  I,  Mat.-Naturv.  Klasse,  1937,  No.  13. 

In  1922  Dr.  Nansen  published  an  attractive  volume  entitled  “The  Strandflat 
and  Isostasy."  The  strandflat  is  a  coastal  platform  adjacent  to  Norway  and  other 
northern  lands.  Its  nearly  even  surface,  developed  on  hard  rocks,  lies  near  sea 
level  and  has  a  maximum  width  of  40  or  50  kilometers.  Nansen  thinks  this  surface 
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was  developed  in  part  by  subaerial  agents  and  in  part  by  marine  planation,  before  ! 
and  perhaps  during  the  Pleistocene  glaciation;  that  portions  of  the  surface  were 
depressed  by  the  weight  of  the  ice;  and  that  all  parts  have  come  back  very  nearly 
to  the  original  level.  From  his  study  of  this  remarkable  physiographic  feature  be 
concludes  “that  isostasy  is  the  normal  state  of  the  earth's  crust,  and  that  the  con¬ 
tinental  crust  has  at  all  times  and  in  all  regions  had  a  tendency  to  readjust  its  isostasy 
after  disturbances  and,  in  the  course  of  time,  to  approach  its  isostatic  level  at  least 
within  some  few  meters  in  height.” 

Evidently  this  special  investigation  has  led  Nansen  to  a  more  general  study  of 
geophysical  problems,  and  his  latest  volume  is  the  result.  The  hrst  part  is  devoted 
largely  to  theoretical  problems.  He  conceives  that  the  granitic  crust  formed  by 
solidification  of  the  light  superficial  layer  of  a  molten  globe  was  rafted  together 
to  make  separate  continental  masses,  much  as  the  floes  in  the  polar  seas  are  made 
by  the  breaking  up  and  telescoping  of  the  ice.  These  relatively  light  masses  are 
buoyed  up  above  the  denser  ocean  floors,  and  isostatic  adjustment  is  maintained 
as  erosion  progresses.  From  several  considerations  Nansen  decides  that  the  average 
thickness  of  the  continental  crust  must  be  between  30  and  50  kilometers.  He 
analyzes  arguments  advanced  by  Jeffreys  and  Holmes  for  a  smaller  thickness,  and 
advances  good  reasons  for  adopting  the  higher  figures.  The  level  at  which  plastic 
flow  for  isostatic  adjustment  can  occur  is  well  below  the  continental  crust,  probably 
at  a  depth  of  60  kilometers  or  more. 

The  operation  of  isostatic  adjustment  is  considered  in  connection  with  evidence 
from  the  Pleistocene  ice  sheets,  particularly  in  Fenno-Scandia.  Nansen  shows  the 
great  complexity  of  the  problem.  Relations  between  land  and  sea  during  the  melting 
of  the  ice  were  conditioned  by  (i)  the  immediate  elastic  recovery  of  the  crust  on 
relief  of  load,  (2)  the  rise  in  sea  level  on  return  of  the  water  from  the  melting  glaciers, 
(3)  decrease  of  the  gravitational  attraction  on  the  sea  of  the  diminishing  caps,  (4) 
slow  rise  of  the  land  as  subcrustal  flow  restored  isostatic  balance,  (5)  gravitative 
attraction  of  the  ocean  water  by  the  rising  land.  At  times  the  factors  whose  effects 
were  opposed  may  have  exactly  balanced  each  other.  So  long  as  the  land  was  rising 
continuously  with  relation  to  sea  level  there  would  be  no  opportunity  for  formation 
of  any  well  marked  strand  line.  Development  of  such  a  feature  would  require  that 
land  and  sea  rise  at  exactly  the  same  rate  for  a  considerable  time.  Nansen  thinks, 
therefore,  that  the  highest  strand  line  visible  in  Scandinavia  does  not  give  a  full 
measure  of  postglacial  uplift.  Probably  the  ice  sheet  at  the  center  was  more  than 
2000  meters  thick,  and  the  crust  became  completely  adjusted  to  this  load  before  the 
last  retreat  began.  Recovery  has  been  almost  complete,  but  the  slow  upward  move¬ 
ment  still  in  progress  may  eventually  carry  the  central  area  20  meters  higher. 

Discussion  of  the  glacial  evidence  includes  a  brief  summary  of  facts  and  conclu»ons 
regarding  the  strandflat.  Nansen’s  exposition  of  this  subject  is  able  and  interesting; 
but  the  reviewer  cannot  accept  some  of  his  conclusions  without  reservation.  The 
meaning  of  the  strandflat  apiiears  still  to  be  a  debatable  matter.  Exactly  how  and 
when  was  this  remarkable  feature  formed?  To  what  extent  was  it  depressed  or 
deformed  by  the  weight  of  the  ice  cap?  Nansen  attempted  to  answer  these  questions 
in  his  book  on  the  strandflat;  but  it  does  not  appear  that  he  was  entirely  satisfied  with 
the  results,  inasmuch  as  he  offers  revised  conclusions  in  his  latest  work.  Evidently 
the  strandflat  is  worthy  of  further  study. 

The  most  valuable  part  of  this  latest  book,  to  American  readers,  b  the  discusMon 
of  the  Scandinavian  strand  lines  and  their  bearing  on  postglacial  history.  It  seems 
unfortunate  that  suitable  maps  and  other  figures  were  not  introduced  to  make  this 
treatment  more  understandable.  In  the  reviewer’s  opinion,  the  book  would  have 
gained  by  further  expansion  of  this  subject  and  omission  of  the  somewhat  rambling 
discussion  devoted  to  broad  speculative  questions  in  the  closing  pages.  The  orderly 
reasoning  and  the  quantitative  checks  used  in  earlier  chapters  arc  less  evident  w 
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the  dii^'ussioa  of  mountains  and  geosynclines.  Nansen  rejects  the  hypothesis  of 
mountain  folding  by  contraction  of  the  globe,  on  the  ground  that  it  is  not  consistent 
with  the  limitation  of  world-wide  folding  to  certain  periods  in  geologic  history, 
separated  by  long  intervals  of  comparative  quiet.  He  then  ascribes  the  major  crustal 
deformations  to  isostatic  adjustments  in  response  to  shifting  of  surface  loads  through 
secular  erosion.  Surely  this  mechanism  cannot  be  expected  to  bring  about  any 
systematic  distribution  of  orogeny  in  time  or  space;  and  it  seems  woefully  inadequate 
to  produce  the  known  mountain  structures.  Turning  to  geosynclines  Nansen  accepts, 
as  a  sufficient  explanation  of  enormous  sedimentary  accumulations  in  shallow 
troughs,  James  Hall’s  original  suggestion  of  continued  subsidence  under  the  weight 
of  the  sediments.  The  most  elementary  calculations  serve  to  discredit  this  theory 
of  geosynclinal  sinking,  as  numerous  writers  have  pointed  out.  Nansen  also  makes 
a  fundamental  error  in  his  discussion  of  Joly’s  fusion  hypothesis.  Assuming  that 
the  granitic  continental  masses  are  buoyed  up  by  the  denser  material  in  a  basic 
substratum,  Joly  reasons  that  fusion  of  the  entire  substratum  would  decrease  its 
density  and  therefore  cause  the  continents  to  sink  lower  into  the  immersing  medium. 
Nansen  insists,  however,  that  fusion  would  increase  the  volume  of  the  substratum, 
thereby  lifting  the  overlying  crust.  The  error  in  his  rea.soning  is  obvious.  Increase 
in  volume  would  of  course  accompany  decrease  in  density,  the  floating  masses  would 
be  immersed  more  deeply,  and  the  displaced  fluid  would  be  forced  up  through  frac¬ 
tures  in  the  crust.  Granting  Joly’s  fundamental  postulates,  this  consequence  is 
inesca(>able.  Wooden  blocks  sink  deeper  into  water  than  into  mercury. 

.^side  from  these  obvious  weaknesses  the  book  deserves  favorable  comment.  The 
discussion  of  geophysical  problems  is  able  and  stimulating.  In  the  breadth  of  his 
interests  and  training  Nansen  truly  is  a  remarkable  man.  It  is  not  strange  that  a 
XTiter  so  versatile  should  expose  himself  to  criticism  in  special  fields.  In  general 

his  scientific  papers  are  sound  and  valuable.  ^  . 

Chester  R.  Longwell 


VULCANOLOGY 

Karl  Sapper.  Vulkankunde.  viii  and  424  pp.;  maps,  diagrs.,  ills.,  indexes.  J.  EngeU 
hom,  Stuttgart,  1927.  Rm.  36.50.  9x6  inches. 

Those  familiar  with  Sapper’s  "  In  den  Vulkangebieten  Mittelamerikas  und  West- 
indien”  (1905)  will  welcome  this  more  general  treatise.  It  is  the  result  of  forty  years’ 
study  of  the  subject,  during  which  time  he  traveled  extensively  in  volcanic  regions 
making  observations  and  collecting  information.  He  teHs  us  that  the  principal 
purpose  of  the  book  is  to  lay  before  the  reader  the  clearest  possible  pictures  of  vol¬ 
canic  processes  and  the  topographic  forms  resulting  from  them.  Many  excellent 
half-tones  bring  these  forms  graphically  before  the  eye.  A  special  weight  is  given 
to  the  most  complete  available  accounts  of  the  authentic  activity  of  individual 
volcanoes.  Besides  the  numerous  descriptions  of  volcanic  activity  throughout  the 
book,  an  immense  amount  of  information  is  condensed  in  the  list  of  active  volcanoes, 
giving,  so  far  as  possible,  the  dates  of  each  individual  outburst,  its  character  and 
extent.  A  system  of  abbreviations  keeps  the  text  within  bounds.  The  list  and  the 
maps  show  the  geographical  distribution  of  active  volcanoes. 

Sapper  confines  himself  to  the  geographical  aspects  of  volcanoes;  he  refers  to  Wolff’s 
“Vulkanismus”  for  the  geological  side  of  the  subject.  WTth  the  exception  of  the 
chapter  by  the  late  Professor  Bergeat,  the  petrography  of  volcanoes  is  disregarded. 

The  general  plan  of  the  book  is  a  classified  description  of  the  volcanic  processes, 
all  illustrated  by  and  referred  to  special  volcanoes  and  volcanic  regions.  There 
are  accounts  of  fumaroles  and  solfataras;  explosive,  effusive,  and  mixed  volcanoes; 
the  tui>ographic  forms  built  up  and  the  changes  due  to  erosion;  the  peculiarities  of 
individual  regions  and  individual  volcanoes;  the  frequencies  and  periodicities  of 
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outbursts,  etc.  The  final  chapter  gives  a  short  history  of  the  conceptions  of  vol¬ 
canoes  from  the  earliest  times  to  the  present. 

Sapper  accepts  the  results  of  American  observers,  who  found  a  large  amount  of 
water  vapor  in  the  gas  emanations  of  volcanoes,  in  contradiction  to  Brun,  who  con¬ 
cluded  that  water  vapor  is  very  scarce  in  many  cases.  He  inclines  to  Day’s  ideas  of 
volcanic  processes,  but  shrinks  from  the  idea  that  neighboring  volcanoes  are  in¬ 
dependent,  and  cites  some  experiments  of  Lowthian  Green,  from  which  the  latter 
deduced  the  possibility  of  the  great  difference  of  level  between  the  lava  of  Mauna 
Loa'and  Kilauea,  even  though  derived  from  the  same  magmatic  mass.  Green  made 
many  valuable  observations  on  the  Hawaiian  volcanoes,  but  unfortunately  his 
dynamical  conceptions  were  not  «.und.  ^  Fielding  Reid 


The  Lehrbuch  der  Meteorologie  Condensed 

Reinhard  SCring.  Leitfaden  der  Meteorologie  nach  Hann-SUrings  Lehrbuch 
der  Meteorologie.  xii  and  426  pp.;  maps,  diagrs.,  ills.,  index.  C.  H.  Tauch- 
nitz,  Leipzig,  1927.  M.  18.50.  10  x  7H  inches. 

For  a  good  many  years  there  has  been  a  wish  on  the  part  of  meteorologists  for 
a  condensed  and  shortened  form  of  Hann's  famous  “Lehrbuch  der  Meteorologie" 
(the  latest  edition,  thoroughly  revised  by  Siiring,  appeared  in  1926.  See  review 
in  Geogr.  Rev.,  Vol.  16,  1926,  pp.  685-686),  costing  less  and  somewhat  better  suited 
to  the  needs  of  the  majority  of  students  who  wish  to  gain  a  general  idea  of  our  present 
knowledge  of  atmospheric  phenomena  and  principles  but  who  have  not  the  time  or 
the  need  for  a  detailed  study.  Hann  himself  was  fully  in  sympathy  with  this  desire 
on  the  part  of  his  younger  fellow  workers  and  asked  his  colleague,  Sdring,  to  prepare 
such  a  shortened  form  of  the  “Lehrbuch."  This  has  now  been  done. 

In  the  “Leitfaden"  we  have  a  volume  which  will  really  fill  a  gap  in  meteorological 
literature.  The  guiding  principles  in  preparing  this  new  volume  were  (i)  the  prep¬ 
aration  of  the  most  condensed  possible  discussion  of  subjects  which  have  been  ade¬ 
quately  considered  in  recent  published  investigations;  (2)  emphasis  upon  the  physical 
rather  than  upon  the  geographical  aspects  of  meteorology,  although  the  latter  have 
by  no  means  been  neglected  except  in  so  far  as  they  are  purely  climatological;  (3) 
inclusion  of  complete  bibliographical  references.  The  general  arrangement  of  the 
material  is  the  same  as  that  in  the  fourth  edition  of  the  “Lehrbuch."  The  sixth 
section,  dealing  with  mathematical  and  physical  problems,  has  been  largely  rewritten. 
Following  the  general  plan  of  the  “Lehrbuch,”  there  is  only  very  brief  discussion 
of  weather  forecasting,  theoretical  meteorology,  instruments,  and  optical  phenomena. 
It  was  Hann’s  own  view  that  there  was  no  need  of  including  these  subjects,  because 
of  the  fact  that  they  have  all  been  adequately  discussed  in  special  publications  de¬ 
voted  to  them. 

We  feel  sure  that  the  “Leitfaden  der  Meteorologie"  will  prove  a  very  useful  and 
helpful  book  to  those  who  have  been  somewhat  staggered  by  the  size  and  price  of 
the  “Lehrbuch."  Ward 


Explorations  and  Hunting  in  the  Alaskan  and  Siberian  Arctic 

Mrs.  John  Borden.  The  Cruise  of  the  “Northern  Light":  xi  and  317  pp.;  end 
map,  ills.,  bibliogr.  The  Macmillan  G).,  New  York,  1928.  $4.50.  9x6  inches. 

In  1927  Captain  John  Borden,  a  trustee  of  the  Field  Museum  of  Natural  History, 
Chicago,  conducted  a  hunting  and  natural  history  expedition  to  the  Aleutian  Penin¬ 
sula  and  the  Arctic  Ocean  north  of  Bering  Strait.  The  party  on  the  Northern  Light 
included,  besides  Mrs.  Borden,  the  authoress  of  this  book,  three  ladies,  all  keen 


GEOGRAPHICAL  REVIEWS 


35* 


sportswomen  with  a  taste  for  adventure  and  the  courage  to  undergo  whatever  hard¬ 
ships  or  dangers  it  might  involve.  The  expedition  left  San  Francisco  in  April  and, 
after  securing  several  Kodiak  brown  bears  near  Pavlof  Bay,  turned  northward 
towards  the  polar  ice  pack  in  search  of  white  bear  and  walrus.  The  party  enjoyed 
excellent  hunting  of  both  animals  between  the  Siberian  coast  and  Wrangel  Island 
and  experienced  without  mishap  all  the  thrills  of  navigation  in  the  dangerous  ice 
pack.  Captain  Borden  made  some  new  soundings  here,  finding  25  fathoms  of  water 
at  the  position  of  the  hypothetical  “Borden  Island"  reported  some  fourteen  years 
ago  by  the  survivors  of  the  Karluk.  He  then  skirted  the  coast  of  Wrangel  Island 
and  anchored  for  a  few  hours  off  Rogers  Harbour  in  full  view  of  the  newly  established 
Russian  colony.  The  colonists  acknowledged  his  salute  by  hoisting  the  Soviet  flag, 
but  either  through  fear  or  because  they  possessed  no  boat  they  made  no  attempt 
to  communicate  with  his  vessel;  and  Captain  Borden  refrained  from  landing.  The 
expedition  then  sailed  south,  calling,  among  other  places,  at  Bogoslof  Island,  which 
had  just  been  convulsed  by  a  new  eruption. 

Mrs.  Borden  narrates  simply  and  with  much  charm  the  numerous  adventures  and 
misadventures  of  the  expedition.  She  gives  interesting  details  of  the  bird  and  plant 
life  they  encountered  and  vivid  descriptions  of  the  outlying  settlements  at  which 
they  called — the  fishing  communities  at  Unga  and  King  Cove,  the  sealing  colony 
in  the  Pribilofs,  the  Eskimo  villages  at  King  Island  and  at  Point  Hope,  and  the  Chuk¬ 
chi  village  at  Cape  Serdze  Kamen.  ^  Jenness 


A  Study  in  Population  Migration 

.Arthur  Redford.  labour  Migration  in  England,  1800-50.  xvi  and  174  pp.; 
maps,  index.  (Pubis.  Univ.  of  Manchester,  Econ.  Hist.  Ser.  No.  3.)  The 
University  Press,  Manchester;  Longmans,  Green  &  Co.,  Ltd.,  London,  New 
York,  &c.,  1926.  15  s.  8^*5^  inches. 

This  book  naturally  divides  itself  into  three  sections.  The  first  is  a  detailed  study 
of  the  shiftings  of  population  in  England  and  Wales  consequent  upon  the  industrial 
developments  of  the  first  half  of  the  nineteenth  century.  The  second  is  a  review  of 
the  movement  from  Ireland  to  England  which  was  motivated,  in  part  at  least,  by 
the  same  conditions.  The  third  is  a  consideration  of  the  outward  movement  over¬ 
seas  in  its  special  relation  to  the  internal  currents. 

The  redistribution  of  the  industrial  population  of  England  and  Wales  most  con¬ 
cerns  the  author.  His  treatment  of  it  abounds  in  such  a  multiplicity  of  place  names, 
dates,  and  other  details  as  to  make  it  difficult  for  one  not  wholly  familiar  with  English 
geography  to  visualize  the  broad  outlines  of  the  phenomena.  Fortunately,  the 
author  himself  supplies  the  desired  generalizations  in  a  lucid  closing  chapter.  In 
general,  the  industrial  redistribution  represented  a  series  of  inward,  concentric 
movements.  Elach  of  the  growing  industrial  towns  drew  toward  itself  representatives 
of  the  surrounding  populations,  in  numbers  almost  exactly  inversely  proportional 
to  their  distance  from  the  center.  There  was  relatively  little  long-distance  move¬ 
ment  even  after  the  coming  of  the  railroad. 

The  section  dealing  with  the  Irish  immigration  is  probably  of  the  greatest  interest 
to  the  average  American,  displaying  a  striking  resemblance  on  a  small  scale  to  the 
characteristic  oversea  immigration  to  the  United  States.  The  effects  upon  wages, 
unemployment,  standards  of  living,  and  social  attitudes  are  almost  identical  with 
those  observed  on  this  side  of  the  Atlantic.  There  were  Irish  “birds  of  passage” 
to  England  just  as  there  have  been  Italian  sojourners  of  the  same  type  in  the  United 
States. 

A  generalization,  of  interest  to  any  student  of  migration,  is  confirmed  by  this 
study.  Whenever  a  country  of  higher  economic  levels  is  accessible  to  the  individ- 
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ual  workers  of  a  country  of  lower  economic  levels  there  will  be  (in  the  absence  of 
restraint)  a  movement  of  population  from  the  latter  to  the  former,  to  the  observabit 
detriment  of  the  former.  Up  to  the  present  time,  because  of  ignorance  of  the  prin¬ 
ciples  involved,  most  efforts  to  promote  or  arbitrarily  direct  migration  movemenli 
have  been  either  futUe  or  pernicious.  Fairchilo 

The  Swedish  Topographical  Survey 

Svenska  Lantmiteriet  1628-1928:  Historisk  skildring  utgiven  av  SiUskapet  fBr- 
utgivande  av  LantmKteriets  Historia  (Swedish  Topographic  Survey.  Historic 
Description  Edited  by  the  Society  for  Publishing  the  History  of  the  Swedish 
Topographic  Survey).  Vol.  l,  viii  and  629  pp.;  maps,  diagrs.,  ills.;  Vol.  2,  614 
pp.;  map,  ills.;  Vol.  3,  41  maps.  P.  A.  Norstedt  &  S6ner,  Stockholm,  1928. 
II ^  X  8)4  inches. 

The  above  impressive  volumes  are  issued  to  commemorate  the  tercentenary  of 
the  Swedish  Topographic  Survey  as  a  governmental  institution  and  its  thorough 
reorganization  in  1908-1920.  They  treat  the  different  phases  and  activities  of  the 
Topographic  Survey  during  the  (>ast  three  hundred  years  in  eighteen  independent 
articles,  among  which  may  be  mentioned:  Organization  of  the  Topographic  Survey, 
Development  of  Surveyors,  Technique  of  Surveying,  and  Cartography  of  the  Topo¬ 
graphic  Survey.  Several  papers  deal  with  legal  and  economical  problems,  land 
divisions,  etc. 

The  maps  in  Volume  3  aim  to  give  an  idea  of  the  different  types  of  maps  at  different 
**'”**•  Ernst  Antbvs 


